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Editorial Notes and Comments 
Assrract Section AppEpD 

Beginning with this issue Science Education will carry a 
section in which will be found abstracts of articles appearing 
in recent numbers of other educational periodicals, especially 
articles related to the teaching of science. This section will 
be expanded in future numbers. 

Natvurat Scrence NcumBer or 
Juntor-Sentor Hien Scuoor Creartne Hovse 

Readers of Science Education will be interested in the April, 
1930 issue of Junior-Senior High School Clearing House 
which is devoted to Natural Science. The issue is of such 
importance that we give below the titles of articles and the 
names of the authors. Copies of the magazine may be obtained 
for 40 cents each, by writing to the Publication and Business 
Office of the journal at 32 Washington Place, New York City. 

CONTENTS 


Why Study Science? Watson Davis 
A Three-Year Science Sequence as a Fundamental Need in 
the Junior High School George C. Wood 


The Purposes of Exploration and Orientation in Secondary 
Education Demand Science as a Required Subject in the 


Junior High Schools Morris Meister 
An Evaluation of Individual and Lecture-Demonstration 

Laboratory Methods for High School Science C. C. Weidemann 
The Science Club in the Junior High School Herbert J. Arnold 
The Practicability of Sciences Courses of Study in the Initial 

Secondary Years W. L. Spencer 
Some Aspects of the General Science Situation Otis W. Caldwell 


The National Association for Research in Science Teaching 
W. L. Eikenberry 
The Possible Influence of General Science upon the Special 
Sciences of the Senior High School Charles J. Pieper 
Fifteen Years of Experience in Developing a Science Course 
of Study for the Junior High School Harry A. Carpenter 
The Design and Equipment of Junior High School Science 
Rooms Cc. L. Cushman 
Catering to the Individual H. L. Stahnke 
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Nature Trarnrng Scuoon oF THE 
CoorDINATING Councit on Nature AcTIvITIES 


A committee selected from several of the associations of co- 
operating organizations of the Coordinating Council on Nature 
Activities will conduct a Nature Training School from June 
7 to June 20, at Camp Talualac and Camp Akiwa in Inter- 
state Park, Arden, New York. The schedule of courses and 
activities includes geology, plant study, animal life (general), 
insect life, nature photography, music, art, special field trips, 
camp fire discussions, and astronomy. The program of activi- 
ties is in charge of Bertha Chapman Cady and Vernon M. 
Cady. Mr. Fay Welch is chairman of the committee. 


Juty Meeting oF THE DEPARTMENT OF SCIENCE 


INSTRUCTION OF THE NATIONAL EpucaTIoNn ASSOCIATION 


The summer meeting of the National Education will be 
held at Columbus, Ohio. The theme of the meeting will be 
“Vital Values in Edueation.” At this meeting the School 
Garden Association of America will have a program on Mon- 
day afternoon, June 30. On July first and second the Depart- 


ment of Science Instruction offers the following program: 


DEPARTMENT OF SCIENCE INSTRUCTION 

President, E. Laurence Palmer, Director of Nature Educa- 
tion, Cornell University, Ithaca, N. Y. Secretary, Ralph 
K. Watkins, Associate Professor of Education, University 
of Missouri, Columbia, Mo. 


FIRST SESSION 

Tuesday, July 1, 2:00 P. M., Heaton’s Musie Store 

The Place of Science Instruction in General Elementary 
School Program. O. G. Brim, Professor of Elementary 
Edueation, Ohio State University. 

Motion Pictures as a Vehicle of Instruction in Elementary 
Schools. 


Dr. Thomas Finegan, Eastman Teaching Films, Roches- 


ter, New York. 
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SECOND SESSION 


Wednesday, July 2, 2:00 P. M., Heaton’s Music Store 
Vital Values of Science Instruction to be found in Text Books. 
Dr. Benjamin C. Gruenberg, 18 East 48th St., New 
York City 
The Essentials of Planning a Science Program for Secondary 
Schools. 
Earl R. Glenn, Professor of Physics, New Jersey State 
Teachers College, Upper Montclair, N. J. 
The Essential Values of Science Tests in High School. 
Thomas L. Bayne, Assistant Professor of Rural Educa- 
tion, Cornell University, Ithaca, N. Y. 
Essential Elements Involved in the Training of High School 
Science Teachers. 
Charles J. Pieper, New York University, New York City 
Vital Values being Developed Through Recent Research in 
Science Instruction Concerned with Methods of Teaching. 
Ralph K. Watkins, Associate Professor of Education, Uni- 
versity of Missouri, Columbia, Mo. 


SumMMER Courses ror ScreENcE TEACHERS 


The attention of science teachers is called to those pages 
of this issue which give a list of courses for science teachers 
to be offered during the coming summer session in various 
teacher-training institutions. Obviously it would be impossible 
to make such list all inclusive. The list represents those insti- 
tutions which replied to a questionnaire recently sent to them. 


(C0-OPERATION 


, 


The amount of material which Science Education can pub- 
lish depends upon income. You are able to help increase that 
income, first, by patronizing our advertisers, letting them know 
that you are interested in the success of Science Education, and 
second, by securing new subscribers. 





The Place of the Science Workroom in the 
Elementary School Program 


GERALD S. CraiGa 


Instructor of Science, Horace Mann Elementary School; 
and Assistant Professor of Natural Science, 
Teachers College, Columbia University 

A superintendent in a large city system recently asked the 
following question. “Shall I plan a science laboratory in the 
new elementary school buildings that we are erecting in our 
city next year?” 

Many school systems are answering this question in the 
uftirmative. A number of blue-prints of buildings to be erected 
in the near future require the setting aside of one and, in 
some cases, two rooms for'science. Other schools are remodel- 
ing one or more of their regular classrooms for science 
purposes. 

Within the last century the science lecture room and lab- 
oratory have become firmly established as fundamental equip- 
ment for both the college and the high school. Are there 
now indications that the elementary school is in the process 
of evolving a special science workroom or laboratory? The 
public has a right to demand what purpose the science center 
in the elementary school can serve. The administrator plan- 
ning such a center must be sure that it is built to justify the 
additional expense and outlay. Possibly most important is 
the necessity of the administrator knowing what demands are 
made on his instructional staff. Will he need to hire an addi- 
tional teacher who is to be specialist in science? What are 
the methods in practice of administrating instruction when 
there is a special center for science in each elementary school 
laboratory ¢ 

Many have assumed that the high school laboratory in a 
diluted form should be introduced into the elementary school. 
Such a movement or tendency may prove to be a serious mis- 
take. One may introduce the most elaborate equipment and 
program, yet if that equipment and program does not benefit 
the child, it is in vain. The equipment of the elementary 
school workroom must be selected on the basis of its contribu- 
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tion to the boys and girls of the elementary school and not 
on the basis of past tendencies in the special sciences of the 
high school. The major portion of the equipment of high 
school biology, physics, and chemistry has little part in the 
instruction of boys and girls in grades 1 to 6. 


Tuer Purpose or THE Scrence WorKroom 


Two large opportunities should be kept in mind in equip- 
ping the science workroom. The first opportunity is that of 
assisting in the teaching of the elements of learning set forth 
in the elementary science course of study. This might be 
called the required or core content. The second opportunity 
is that of encouragement of individual and group interest. 
This latter would include provision for science and nature 
clubs as well as other individual and group extra-curricular 
activities. With these two things in mind we might enumerate 
the purposes of the science workroom as follows: 

1. To provide an environment which will render a setting 
compatible with readiness for learning the elements set 
forth in the course of study. 

2. To demonstrate the elements of learning set forth in the 
course of study and make them acceptable to the learner. 

3. To provide for experiences which give exercise and drill 
for the elements of learning set forth in the course of study. 

4. To give opportunity for student participation in construc- 
tion, assembling, caring for, and amplifying the materials 
of instruction. 

5. To develop and maintain the individual and group interest 
and activities in science. 

Guipine PrincipLtes rn PLannine THE Science Workroom 
The workroom should be equipped in such a way as to 

assist in giving children such instruction as comes from a well- 

balanced experience with science. Many so-called nature 
rooms only assume that the plant and animal phases of sci- 
ence have any contribution to the life of the child. They deny 
the value of acquaintance with many of the most worth while 
and interesting’ meanings and principles of science. The 
meanings of elementary science are derived from the basic 
sciences — astronomy, biology, chemistry, geology, and physies. 
The equipment of the workroom should provide for a balanced 








584 Scrence Epucation 


learning of the elements which are a part of the elementary 
school curriculum and which are derived from the basic sci- 
ences. The practice of providing only for experience with 
plants and animals is not justified on the basis of any reputable 
curriculum study. Children need to learn the meanings that 
are essential parts of the principles that are secured from 
the study of the air, stars, electricity, as well as of plants 
and animals. The tendency in elementary science is definitely 
towards a well-balanced science and away from a study derived 
from a small segment of science.’ 

The second important feature is to consider the relation 
of the workroom to the instruction that is carried on in the 
regular classrooms. It is important to determine the means 
by which the equipment and instruction of the workroom can 
reach and motivate the instruction of the classroom. 

There are three chief types of instruction which should be 
evaluated in terms of the elementary school program in its 
relation to the science workroom. 


z. DEPARTMENTALIZED ORGANIZATION OF INSTRUCTION. 


There is a tendency for some school systems to introduce 
departmentalized instruction. In this ease all of the instruc- 
tion in the various subject fields is given by specialists. The 
children are always taught science in a special period of sci- 
ence and by a specialist. The children would always go to 
the laboratory or workroom for this instruction. Integration 
of science with the other subject fields is entirely at the dis- 
cretion of the specialist. This type of organization of instruc- 
tion is in disfavor with many elementary school leaders because 
they feel that each subject matter field is locked away in a 
water-tight compartment. It is contended by them that the 
children will not see the relation of the learning in science 
with that of the other subjects. 

One great advantage of the departmentalized plan is that 
the specialist having but one field to teach would have a bet- 
ter opportunity to become expert in it than would the class- 
room teacher who has many fields of endeavor. The instruc- 


1 Examination: of recent courses of study reveals the tendency towards 
a balanced course: Baltimore, New Jersey, Horace Mann, New York, St. 
Louis, Cleveland. 
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tion would tend to be more accurate and would contain less 
misconceptions and distortions. 


2. Tue Srnete Crassroom TEACHER ORGANIZATION OF 
INSTRUCTION. 


The second tendency which is by far in the majority is that 
of the single classroom teacher. In this case the classroom 
teacher is responsible for all the instruction in science along 
with the other subjects. 

This type has its advantages as well as its disadvantages. 
One advantage is that the classroom teacher can more easily 
integrate science with the other subjects than can the depart- 
ment specialist. The children feel more at home in their own 
classroom. Science can be woven in with many subjects. It 
can become a part of the entire school program — not some- 
thing which is studied only in a laboratory set aside for science. 

There is one disadvantage in this type of instruction and 
so serious it is in nature as to warrant major attention of 
the worker in science education. Teachers as a whole in the 
elementary school are not prepared to teach science. It 
appears at the present time that children are capable of 
accomplishing so much more in science in the elementary 
school than the classroom teachers are qualified to teach. This 
is due to some extent to an inadequate program of teacher 
training. The course in most normal schools is too short to 
train teachers to become experts in all of the subjects she 
is expected to teach. 

Does this mean that the elementary science program, while 
apparently feasible as far as the child is concerned, must mark 
time for the present because classroom teachers are inade- 
quately trained for the task, and because it may be some time 
before normal schools will be graduating teachers trained to 
teach science in sufficient numbers to remedy the plight to 
any great extent? While recognizing the difficulties it is safe 
to assume that we have at our disposal a program which has 
been successful where it has been tried and promises a way 
out of the dilemma. This is proposed as a third type of organ- 
ization of instruction. It utilizes advantages from both the 
departmentalized and the single classroom teacher organiza- 
tions with the avoidance of certain of their disadvantages. 








~ 


586 Scrence Epucation 


» 


3. Fusion or Mopirrep Organization oF INSTRUCTION. 


In this organization both classroom teacher and specialist 
are responsible for the instruction. Instruction in science is 
conducted in both the science laboratory and in the regular 
classroom. The classroom teacher goes with the children to 
the laboratory when she cannot conduct the instruction in the 
classroom. This journey to the laboratory may be due to the 
fact that the teacher lacks the background necessary to direct 
certain activities or instruction or to teach some phase of the 
subject. 

This type of organization of instruction has been used for 
several years in the Horace Mann Elementary School, Teach- 
ers College, Columbia University. The classroom teacher has 
at hand a course of study. The course of study sets forth 
certain goals for her grade. Some of these she may feel 
qualified to teach without assistance. On some she may only 
need such help as comes from a conference with the specialist. 
She may be directed by the specialist to certain readings, 
experiments, materials, or activities both for herself and the 
children. One conversation with the specialist may mean the 
planning of instruction that may run for several weeks. In 
still other cases it may be necessary for the specialist to help 
with the instruction. Such instruction is probably done in 
the laboratory or workroom where the materials are available. 
The instruction in this case is distinctly not to be confined 
to the four walls of the science laboratory. The elementary 
teacher goes to the laboratory with the children. She can 
learn with the group. The specialist and the classroom teacher 
decide what shall be the assignment. Sometimes thirty min- 
utes in the laboratory frees sufficiently the difficulties to per- 
mit the classroom teacher to carry on with the group in science 
for several weeks with no further assistance from the specialist. 

In this organization the classroom teacher relinquishes no 
control over the instruction. This is especially important in 
the primary grades. Mrs. Meadowcroft, First Grade teacher 
in Horace Mann, keeps the instruction in her hands even 
while the specialist is attempting to clarify some point for the 
children. The classroom teacher having more acquaintance 
with the children can assist greatly in directing the lesson 


and preventing the specialist from plunging into intricate 
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phases of scientific phenomena. In this procedure the special- 
ist learns a great deal about presenting science for the lower 
levels. 

One will readily notice that the modified plan as outlined 
here differs greatly from the departmentalized plan. In the 
departmentalized plan the classroom teacher need not be with 
her children during the instruction that is carried on by the 
specialist. Under the fusion plan the classroom teacher is 
required to accompany the children to the laboratory. She is 
responsible for the year’s outeome in science. She must know 
what the group needs. She must be familiar with the accom- 
plishment set forth in the course of study and be able to deter- 
mine the needs of the group. She is responsible for science 
as it is carried on in her classroom. She is responsible for 
linking the learning in science with the everyday experiences 
of the children. 

The specialist in turn needs not only to have an excellent 
background of science but he should have the ability to teach 
children. He needs to be able to advise the teachers in the 
problems of teaching science. He should know where to 
secure the materials of instruction such as exhibits, slides, 
films, ete. In a sense he is a teaching supervisor. 

Tue Moprrrep Program as A Means or TRAINING 
tN SERVICE 

The specialist becomes an agent in training in service. The 
teacher should not go for assistance on the same point year 
after year. A good teacher learns how to teach more and 
more of the science for her grade. In this way has there 
been training in service. The specialist has not only met the 
immediate needs but he is increasing the efficiency of instruc- 
tion by training the teacher to teach science. 

The workroom is the center where the specialist is found. 
It is the central headquarters for science activities for the 
school. It should be a place for display and storage of sci- 
ence materials. It is hardly necessary to say that properly 
equipped, the laboratory can be the most attractive place in 
the entire school for the children. 

The laboratory should provide an environment which will 
stimulate children’s interest in science. The child interested 
in any particular phase of science should have an opportunity 
to follow that interest. If the child is interested in colleet- 
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ing moths, he should find in the laboratory a workshop for 
such activity. If he is interested in electricity he should be 
permitted to work along the line of his interest. The lab- 
oratory in itself should stimulate the interest of the children 
along the wide variety of elementary interests in science. 

It is ‘common knowledge that American schools are not 
excelling in the matter of field excursions.2 This is due in 
part to the fact that the teachers have not been trained to 
conduct such excursions. The specialist should be trained to 
conduct such trips. On these excursions the group and spe- 
cialist should be accompanied by the classroom teacher. The 
classroom teacher can then see that the learning of these excur- 
sions can be continued after the group has returned to the 
regular classroom. 

Summary 
1. Many school systems are adding science laboratories or 
workrooms to the regular equipment of the elementary 


school. 

2. It is recommended that this workroom be planned to give 
the children a balanced experience in science. 

2 


3. The equipment of the workroom will be described in later 
articles. The equipment should be selected on the basis 
of the objectives of elementary science. 

4. It is recommended that administrators plan to hire a sub- 

ject-matter specialist. The specialist would be in charge 

of the workroom. 


ot 


The specialist and the workroom can serve as agents in 
the training of classroom teachers to teach science. This 
can be made into an important step in the development 
of elementary science during the interim when elementary 
teachers are poorly trained in this field. 
Note.—This is the first of a series of articles dealing with the 
elementary science laboratory. Subsequent articles will be as 
follows: 

1. Floor Plans for the Elementary Science Workroom, by Goldie 
Johnson, Supervisor of Elementary Science, Montclair, New Jersey. 

2. The Biological Equipment for the Elementary Science Work- 
room, by Jessie Sickels, Rochester, New York. 

3. The Physical Equipment for the Elementary Science Workroom, 
by George W. Haupt, Instructor of Science in the Horace Mann Ele- 
mentary School. 

4. School Nature Rooms, by Marjorie Coit, Director of the School 
Nature League, Museum of Natural History, New York City. 


2 See “Natural Science Education in the German Elementary Schools.” 
Lois Meier. Contribution to Education, Teachers College, Columbia Uni- 
versity. 




















Success in Physics and Chemistry in Relation to 
General Science and Biology 


Harry A. Carpenter 
SpeciaList 1n Scrence, Rocuester, N. Y. 

General science or biology and physics or chemistry are 
required for graduation from the Rochester High Schools. 
Students who enter the senior high school as first year pupils 
have been required to take biology five 45-minute periods per 
week for the year. This group of pupils will later be referred 
to under the 8-4 plan. Other pupils enter the senior high 
school as 10th grade pupils by way of the junior high school. 
These pupils have had general science training two 50-minute 
periods per week in the 7th grade, two 50-minute periods pex 
week in the 8th grade, and four 50-minute periods in the 9th 
grade. 

This investigation was undertaken to determine to what 
extent, if any, the general science pupils were more interested 
in science than those having had biology and to what extent, 
if any, they were better trained in science as indicated by 
the results of their work in physics and chemistry. 

The following data are by no means considered final, yet they 
seem to warrant the tentative conclusion that students who 
have had the general science do better work in physics and 
chemistry and are more interested in science than are students 
of reasonably corresponding intelligence and environment who 
are trained in elementary biology. 

For this study the data are limited for the most part to 
those students who graduated from the West High School in 
the six graduating classes — January and June 1926, January 
and June 1927, and January and June 1928. The number 
of students considered in the major part of the study is 938. 
Graduates of the West High School were selected for the study 
because there were no serious racial or environmental differ- 
ences in students coming from either the grammar schools or 
the junior high schools. 

The following comments are appropriate for the fair con- 
sideration of the data presented and the tentative conclusions 
suggested. In the first place it should be noted that between 
the completion of work in general science at the end of the 
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9th grade or biology in the 9th grade, and the starting of 
physics or chemistry at the beginning of the 11th grade there 
is a period of one year during which time these pupils are 
practically debarred from taking any science because of the 
second foreign language and history requirements. In the 
second place it should be noted that as a rule no student is 
allowed to take physics or chemistry until he has completed 
a year’s work in plane geometry or its assumed equivalent 
in the case of commercial students. Thirdly it should be stated 
that practically no attention is given to work in electricity 
in our general science work and very little attention to work 
on simple machines. On the other hand certain biological 
aspects of the children’s environment are given reasonable 
emphasis and topics of a physiographical and astronomical 
nature receive some attention. 

In view of the above facts it seems fair to assume that any 
gain in the study of the physics and chemistry as a result 
of general science versus biology is due to the development 
of certain desirable attitudes, method of study, and interest 
rather than as a direct result of memorized and duplicated 
material. 

Three studies are included in this report, the first of which 
led to the further investigations: 


A. A comparison of examinations results in physics and chemistry 
based on general science preparation and biology preparation. 
B. A comparison of school term records of graduates of West 
High School on the basis of general science preparation and 
biology preparation 
C. A study of the sciences taken by the same graduates. 
A. 

Comparison oF Examtnation Resutts 1x Puysics anp 
Cuemistry Basep on GENERAL ScreNce PREPARATION 
AND Brotogy PREPARATION 

The chemistry and physics examinations referred to in the 
table A-1 are local tests covering the first semester of work 
in each subject. Many of the questions of these tests had been 
used in previous tests and considerable data as to their reli- 
ability determined. 

Inspection of the data (Table I) shows that students com- 
pleting the first semester of chemistry and physics in June 
1928, who came through the junior high school with general 


Success 1x Puystcs anp CHEMISTRY 591 


science training, attained medians significantly higher than 
those students who had had the biology preparation. 
TABLE A-1. PHYSICS AND CHEMISTRY EXAMINATION RESULTS 








AS AFFECTED BY PREVIOUS SCIENCE TRAINING 
| ( Sher 2mistry Physics chet mistry y | ? hysics 1, Physics — 
Term Term Term | Term Term 
| June 1928 | June 1928 | Jan. 1929 | Jan. 1929 Jan. 1929 
Total Total Total Total Total 
Score 99 Score 60 Score 112 | Score 87 Score 68 
No. Me- No. Me-| No. Me-| No. Me-| No. Me- 
Pupils dian | Pupils dian} Pupils aan -upils dian |Pupils dian 
j ma i j j j 
6-3-3 Plan | | | 
Preparation! 170 60 87 16 | 190 74 50 59 73 | 48 
8-4 Plan 
Preparation| 55 50 | 32 45 76 65 6 53 15 | 39 
| | | | | | | | | | 


The students of January 1929 with chemistry under the 
6-3-3 plan had higher medians than under the 8-4 plan. 
This is also true of the physics students of January 1929. 
In this latter case different tests were given in different schools, 
indicated by the difference in total scores. In both of these 
cases, however, pupils under the 6-3-3 plan did work superior 
to that done by pupils under the 8—4 plan. 

These data clearly indicate that general science as developed 
in Rochester contributes more to the work in physics and 
chemistry than does the work in biology as measured by exami- 
nation results. 


B. 


ComPparRIson oF Scuoot Term Recorps or GRADUATES OF 
West Hieu Scuoor on THE Basis or GENERAL SCIENCE 
PREPARATION AND Brotocy PREPARATION 


In view of the fact that current examination results in 
physics and chemistry indicated superior work in physics and 
chemistry by students who had general science preparation 
as compared with biology preparation, it seemed desirable to 
make a study of the school records of a large number of gradu- 
ates since more students would be involved and since the school 
record is a summary of the average class work done by a 
pupil and his final examination record. Conclusions based on 
school records would, therefore, appear to be more reliable 
than conclusions based on examination results only. 
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A preliminary study of a certain number of graduates was 
made which resulted in data appearing to warrant the same 
conclusions as had been drawn from the study of examination 
results. The question was raised, however, as to whether or 
not the apparent superiority of students in physics and chem- 
istry with general science preparation might not after all be 
part and parcel of the result of junior high school training in 
general as compared with the 8-4 plan. It seemed necessary, 
therefore, to determine to what extent, if any, the junior high 
school pupils have in fact done superior work to those of 
the 8-4 plan as indicated by school records in core subjects. 
If they have done superior work, then the problem is to deter- 
mine to what extent, if any, gains in physics and chemistry 
are of the same order as gains in the other subjects in which 
case the gain could not be claimed specifically because of gen- 
eral science training but rather would be due to the general 
junior high school education. If, however, the gain in physics 
and chemistry can be shown to be more or less than the gain 
in the other core subjects, then it may fairly be concluded 
that the general science preparation functions to that extent 
better or poorer than biology. 
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GRAPH B-1: TERM RECORDS of the graduates of the classes of JANU- 

ARY 1926-JUNE 1928 in LATIN II, comparing the work of the pupils 

having JUNIOR HIGH preparation (6-3-3 plan of organization) with that 

of those coming direct from the GRAMMAR SCHOOLS (8-4 plan of 
organization). 


All of the 938 students considered in this study are bona 
fide graduates of West High School and all but seven took 
physics or chemistry, or both. The other subjects chosen for 
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consideration are English 3rd year, taken by all students con- 
sidered; Latin 3rd year; and intermediate algebra. 594 pupils 
had had general science preparation in the junior high school 
and 337 had had elementary biology instruction in this high 
school under the 8-4 plan. The number of records involved 
in calculating percentages is approximately twice the number 
of pupils since both term and final records are used. 

Intelligence scores are not available for all of these stu- 
dents. It is assumed, however, that inequalities in intelligence 
largely have been eliminated due to the fact that a large pro- 
portion of the slow students drop out of school during the 
10th year and to the fact that the students taking three years 
of Latin and intermediate algebra will have average intelli- 
gence where racial differences and environment are not great. 
It must also be remembered that only graduates are con- 
sidered. 
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GRAPH B-2: TERM RECORDS of the graduates of the classes of JANU- 

ARY 1926-JUNBE 1928 in ENGLISH III, comparing the work of the pupils 

having JUNIOR HIGH preparation ‘(6-3-3 plan of organization) with that 

of those coming direct from the GRAMMAR SCHOOLS (8-4 plan of 
organization). 


Inspection of the above graphs for Latin 3rd year (B-1), 
English 3rd year (B-2), and intermediate algebra (B-3) 
below show significant gains in Latin and English for pupils 
on the 6-3-3 plan as compared with the work of pupils under 
the 8-4 plan. In intermediate algebra the work appears to 
be about equal under either plan. 

It should be noted that for the grades (records) A, B, and 
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C, superiority is indicated when one graph is above the other 
but on grades D and E superiority is indicated when one graph 
is below the other. On each of the graphs appears “Cr” which 
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GRAPH B-3: TERM RECORDS of the graduates of the classes of JANU- 
ARY 1926-JUNE 1928 in INTERMEDIATE ALGEBRA, comparing the work 
of the pupils having JUNIOR HIGH preparation (6-3-3 plan of organiza- 
tion) with that of those coming direct from the GRAMMAR SCHOOLS 
(8-4 plan of organization). 


indicates the percent of students who have received credit in 
the particular subject by certification from schools outside the 
city in which case credit only is granted, no grade being 
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GRAPH B-4: TERM RECORDS of the graduates of the ciasses of JANU- 

ARY 1926-JUNE 1928 in CHEMISTRY, comparing the work of the pupils 

having JUNIOR HIGH preparation (6-3-3 plan of organization) with that 

of those coming direct from the GRAMMAR SCHOOL (8-4 plan of 
organization) 


attached. It should be noted also that a small spread between 
graphs represents a significant number of pupils. 
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Graphs B-4 and B-5 show the comparative results of those 


students who took chemistry and those who took physics com- 
pared on the basis of the 6-3-3 plan and the 8—4 plan. 
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B-6 TERM RECORDS of the graduates of the classes of JANU- 
926-JUNE 1928 in the subjects listed to the left, comparing the 

work of the pupils having JUNIOR HIGH preparation (6-3-3 plan of organ- 


ization) 


with that 


of thos 


coming 


(8-4 


direct from the 


plan of organization) 
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SCHOOLS 


From these separate graphs it is difficult to determine de- 


grees of differences in superiority; therefore, composite graphs 


and tabulations are shown, one (B-6) being the composite 


graph for English 3rd year, Latin 3rd year, and intermediate 
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algebra, and the other (B-7) a composite graph of the chem- 
istry and physics compared on the 6-3-3 plan and the 
8—4 plan. 

Inspection of these two composite graphs or the accompany- 
ing data seems to demonstrate the superiority of the junior- 
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RAPH B-7: TERM RECORDS of the graduates of the classes of JANU- 


ARY 1926-JUNE 1928 in the subjects listed to the left, comparing the 

work of the pupils having JUNIOR HIGH preparation (6-3-3 plan of organ- 

ization) with that of those coming direct from the GRAMMARS SCHOOLS 
(8-4 plan of organization). 
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GRAPH B-8: Difference in percent of improvement in SENIOR HIGH 
records of the graduates of the classes of JANUARY 1926-JUNE 1928 at 
West High School, comparing the work of the pupils having JUNIOR 
HIGH preparation (6-3-3 plan of organization) with that of those coming 
direct from the GRAMMAR SCHOOLS (8-4 plan of organization); as 
shown by a composite of the PHYSICS and CHEMISTRY records and a 
composite of the ENGLISH III, LATIN III, and INTERMEDIATE 
ALGEBRA RECORDS. (The O-line of reference represents the 8-4 plan 
of organization.) 


senior plan as shown by results in the subjects mentioned, 
when compared with the traditional 8-4 plan, but does not 
make apparent at once the extent, if any, to which the general 
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science preparation may be superior to the biology. There- 
fore, a graph (B-8) is shown comparing the gains in improve- 
ment in the composite chemistry-physics results as compared 
with the composite English-Latin-intermediate algebra records. 
These graphs show that the gain in physics and chemistry is 
definitely greater than the gain in English, Latin, and inter- 
mediate aigebra. It may be inferred, therefore, that this gain 
in physics and chemistry is due to the general science prepara- 
tion since other variables are eliminated. 


C. 

A Srupy or tHe Scrences Taken By THE SaME GRADUATES 

Tables C-1 and C-2 show the sciences and combinations of 
sciences taken by members of the graduation classes, January 
1926 to June 1928, under the 6-3-3 plan and 8-4 plan of 
organization respectively. The table C-2 shows also the sci- 
ences taken by seven students who for one reason or another 
had not taken either general science or biology. Zoology and 
physiology were taken by only two students in each case, who 
were transfers to this school from other cities. Other sci- 
ences were taken here. Table C-3 is a summary of tables 
C-1 and O-2 showing the number of students taking each sci- 
ence indicated. 

TABLE C-1, 6-3-3 PLAN OF ORGANIZATION. 
Combinations of General Science and other sciences, as taken by 
594 boys and girls at West High. These were all members of the 
classes of January 1926-June 1928. The General Science was taken 


in the junior highs (in most cases Madison or Jefferson). In almost 
every case it was preceded by science work in the 7th and 8th grades. 








Boys Girls Total 


EE GOD wa cnoses¥ oo4 Sd wa Che adeneneee oes 1 0 1 
General science and physica ........ccccccccscesees 151 59 210 
General science and chemistry ...........eseceeee: 15 233 248 
General science and physical geography .......... 2 0 2 
General science, physics, and chémistry ........... 41 9 50 
General science, physics, and physical geography... 25 6 31 
General science, physics, and botany .............. 2 1 3 


General science, chemistry, and physical geography 9 18 27 





General science, chemistry, and botany ............ 0 13 13 
General science, physics, chemistry, and phys. geog. 7 0 7 
General science, chemistry, botany, and phys. geog. 1 0 1 
General science, physics, botany, and phy. geog. 1 0 1 

EE, 20 81c Sc REAES A ONE TORRE ehs oC ias Rb ase hen 255 339 594 


The inference might be drawn from table C-3 that physics 
is preferred to chemistry by boys and that chemistry is pre- 
ferred to physics by girls. However, such inferences should 
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TABLE C-2. 8-4 PLAN OF ORGANIZATION, 
Combination of Biology and other sciences, as taken by 337 boys and 
girls at West High School. These were all members of the classes 
of January 1926-June 1928. 





~ Boys Girls Totat 








Re ee ter int tote erie 2 0 2 
ROONEY GIR WMION ono sik vic ecg ewasssdeveeviensiaciens 75 30 8 =105 
Biology and chemistry .........ccsccscccccccsccces 6 114 120 
3iology, physics, and chemistry ............+.eeee. 22 8 30 
Biology, physics, and physical geography ......... 22 5 27 
Biology, physics, and botany ........ccsccccscccces 0 1 1 
Biology, chemistry, and physical geography ....... 5 25 30 
siology, chemistry, and botany ............sseeee. 0 5 5 
Biology, advanced biology, and physical geography 0 1 1 
Biology, physics, chemistry, and physical geography 11 1 12 
Biology, physics, chemistry, and botany .......... 1 0 1 
Biology, physics, physical geography, and physiology 1 0 1 
Biology, chemistry, physical geography, and botany 0 1 1 
3iology, physics, physical geography, and zoology. . 0 1 1 

WOE  civcriccctcsncepscesetiecenesesnueegne ts 145 192 337 








Boys Girls Total 
EEO cc aadeccuseen int des aegaee se eReet hoes Cees 0 
































1 1 
ee PRTC OTTO PTE re ee 0 2 2 
Physics and chemistry ....50ccccccccncctsccesevce 1 0 1 
Physics and physical geography ..........+-+++++- 1 0 1 
Physics, chemistry, phys. geography, and physiology 1 0 1 
Chemistry, physical geography, zoology, and botany o- ee 
SOMME -acanecegecuwessds (andéestee el ened awe 3 4 i 
: ee errr ree re re 148 196 344 
TABLE C-3. SUMMARY OF SCIENCES TAKEN. 
beep ie . Girls a 
a er ere 362 SERS iv cnceannscee.oe cen 430 
NN OO CeCe Cee 121 DN, tei chnex des es Camewe 128 
Physical Geography ....... 86 Physical Geography ....... 58 
PT A kandncnnececenaseas 5 a EE ORE 22 
ao tee ee ee 2 nt PO ELE 2 














not be drawn inasmuch as boys who are taking the commer- 
cial course have been advised to take physics and commercial 
girls have been advised to take chemistry. 

Table C-4 shows the percentages of boys and girls taking 
one or more years of science based on the sciences actually 
taken for credit by members of the graduating classes of Jan- 
uary 1926 to June 1928. 

The reason for the low percentages for students taking one 
science is due to the fact already stated that two years of 
science are required for graduation. The figures in C-4 show 
considerable divergence in the election of more than the 
required amount of science as referred to biology-prepared 
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TABLE C-4, SUMMARY OF PERCENTAGES OF PUPILS OF THE 
GRADUATING CLASSES OF JANUARY 1926-JUNE 1928. 
These pupils took one science—biology or general science—or a com- 
bination of sciences. In this table comparison is made between those 
who took general science in the junior high and those who took 
biology in the senior high school. This 9th year science work was 
preceded for the most part by three or four terms of science, two 
periods each week in the 7th and 8th grades. 














Numbers of | Boys | GIRLS | BotH 
Sciences taken! Biology Gen. Sci.| Biology Gen. Sci.| Biology Gen. Sci. 
] ill aia ally i ign aan enamel 
1 1.4 4 | 0.0 0.0 | 5 2 
2 | 55.8 65.9 | 75.0 86.2 66.7 77.5 
: | 33.8 30.2 | 23.4 13.9 | 27.9 20.9 
4} 8.98 3.5 1.6 0.0 =| 4.7 1.5 


| 
TABLE C-5. PERCENTAGES OF PUPILS ELECTING EXTRA 
YEARS OF SCIENCE. 




















jiology Gen. Science 

Graduating Class Preparation Preparation 
CE SEE cece saccds sisi sobaescseeg ies 39.8 12.0 
i A GeNGss:64 oh check eeneae wee anes ards 40.9 12.2 
ND, cc at et os aa Ouran c@elman 00k Mark 44.4 19.8 
gt _ SSR Se eeee 24.1 23.6 
Gammary and Jume 1086 .....cccesccciscese 23.6 29.7 








students and general science prepared students. Table C-5, 

however, which shows the number of students electing more 

than the required amount of science by years indicates clearly 
that the trend is in favor of general science preparation since 
the biology prepared students taking more than the required 
science are decreasing in percentages whereas the students who 
had general science preparation are taking extra science in 
increasing percentages. 

TenTATIVE ConcLusions 
Consideration of all the above data indicates: 

a. That students with general science preparation throughout 
the seventh, eighth, and ninth grades of the junior high 
schools do superior work in physics and chemistry to stu- 
dents with biology preparation. 

bh. That students with general science training become more 
interested in science as evidenced by their election of sci- 
ence courses in addition to the requirements and by superior 
grades. 

e. That the superior work and interest of general science 
pupils is not likely due to duplication and memorization 
of facts and may, therefore, be due to specific training 

values and attitudes that are carried over the span of years. 








The New Jersey Nature Study and Elementary 
Science Course of Study’ 
G. V. Bruce 
Summit High School, Summit, N. J. 


One of the major objects of education is to acquaint the 
oncoming generation with the various fields and categories 
into which humans have found it convenient to classify their 
knowledges. This calls for a plan, a curriculum, which will 
set forth the categories to be included and in turn a course 
of study under each to provide a core of knowledge which 
may be acceptably considered as contributory to that particular 
category. With all this perfected, it remains still for the 
teaching process to seek to build up not only a series of knowl- 
edges, but to emphasize as well those less ponderable, yet 
equally important attributes of learning, namely, habits, atti- 
tudes, appreciations and skills. 

In building educational curricula it is often necessary to 
depart from the classifications of the subject specialist and 
re-cast human knowledge into other categories which will bet- 
ter meet the intellectual needs of the various academic levels. 
In the earlier grades, with which this discussion is concerned, 
the lives of the children are largely sensory and adjustments 
to environment mechanical. Their intellectual activities are 
limited largely to that of observation, to the gathering of facts 
and sense perceptions, and to processes of objective thinking. 
At this level the curriculum must give the pupil an opportunity 
to come in contact with a great number of things, and a great 
variety of situations. In other words, they must have a great 
profusion of skilfully organized sensory contacts provided for 
the enrichment of their experience. To provide this the cur- 
riculum must be limited to categories few in number and 
broad in scope. It is believed by the thinkers in the field 
that the schools of the future will be limited to probably 
three; first, the fundamentals and skills ineluding the ver- 
nacular and number; then the social sciences ineluding his- 
tory, citizenship and geography; and finally natural physical 


1 Fresented at the meeting of the National Council of 


Supervisors of 
Elementary Science at Atlantic City, February, 1930. 
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science. It is this latter with which we are here primarily 
concerned. 

It is well known that children are coming up through the 
undifferentiated work of the elementary school with a very 
inadequate knowledge of how to deal with natural phenomena. 
They are comparatively much less equipped in this than they 
are in the other large fields into which humans have classified 
their knowledge. 

The Department of Public Instruction of the State of New 
Jersey has for a number of years recognized this as a deficiency, 
and last year set out to provide the necessary core of knowledge 
as the first essential step toward placing science education in 
the curriculum with an emphasis equal to the other fields. It 
has taken the form of the Monograph entitled “The Teaching 
of Nature Study and Elementary Science.” It provides a body 
of knowledge and a series of activities for all grades from 
kindergarten to the eighth. 

The work was carried on by a committee of representative 
teachers selected from different parts of the state under the 
direction of M. Ernest Townsend, then Assistant Commissioner 
in charge of Elementary Schools. 

At the first meeting of the committee a cursory glance at 
the problem was sufficient to convince the less optimistic mem- 
bers of the stupendous nature of the task before us. The 
widely scattered nature of the committee greatly intensified 
the difficulties. It prohibited the possibility of frequent con- 
ference necessitating much to be done by the laborious process 
of the mails. It allowed little or no opportunity for experi- 
mentation during the formative stages. In this absence of a 
process of intensive application, of regular conference and 
experimentation, the work is bound to possess erudities. I 
am mentioning these physical handicaps partly in the way of 
alibi and partly by way of apology for the many imperfec- 
tions of the work. 

A job of this kind cannot be clearly understood without 
the reasons back of it. To give an idea of the nature of the 
work it might prove most fruitful to reveal the thinking of 
the committee. In this connection it will be helpful to think 
of the deliberations as divided into three stages. The first 
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was that of catching a vision of the task. The second stage 
embodied the formulation of a plan of organization. And 
the third stage, the actual consummation of the work. 

There was the need for a vital vision which in the process 
of selecting, grading and organizing the material and activities 
would keep us on a steady course. We tried to catch a vision 
of the youth in the midst of a strange and unexplored world. 
We pictured him there surrounded by all the elements of his 
natural environment, the sky, the earth, the water, and all 
the living and non-living things thereof, and added to all this, 
the vast number of creations of modern science. There, out- 
stretched before him, all the accumulated knowledge and 
experience of the human race gained by a snail-like process 
down through the long period of human advance. He fails 
to perceive any scheme of unity or inter-relation in this vast 
galaxy of things. Yet he is in it and of it and his true hap- 
piness demands that he must function harmoniously as a part 
of it all. 

We pictured him in action. In the course of his normal 
activities of play and work he encounters many perplexing and 
problematic situations. He finds himself in conflict with his 
environment wherein he should be in happy accord with it. 
The materials of his experience are objective in nature. His 
problems grow out of his contacts with these objective things 
encountered in the course of his activities in and about his 
limited environment. He manipulates, he observes, he turns 
to his elders and asks questions. Through these efforts he is 
achieving a satisfaction of his wonder about many things of 
the world about him. 

As he matures his empirical thinking gradually gives way 
to reflective processes, when he begins to discern similarities 
and to note differences. He will begin to associate the familiar 
with the unfamiliar and will classify many of the formerly 
disjointed and unrelated elements and to a limited degree he 
will have satisfied his undefined longing for unity and har- 
mony in the things about him. And he will have achieved 
a degree of control over them. From all this will come a 
corresponding measure of happiness. 


It is obvious however that even in the most enterprising 
youth, the concepts and perceptions thus gained either by his 
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empirical method or by the untrained guidance of his elders 
will be inaccurate and crude. The meanings will be vague 
and at best progress will be slow and inefficient. 

This picture of the child striving to orientate himself in 
a strange and unexplored world furnished a conception of the 
task before us. It became our task then to organize the great 
mass of facts, phenomena and things that constitute the physical 
environment in such a way that the child’s activities could be 
directed through them by the most efficient and direct route 
to definite goals of understanding of this strange world of 
his to a fuller appreciation of its meaning, to a greater sense 
of harmony with its elements and a more intelligent and 
efficient use of the things that science has created for his 
service. 

Now after the picture how could it be done? How could 
this great galaxy of things be graded and organized in such 
a way that the accumulated experiences of the child as he 
progressed from grade to grade would be enriched and would 
lead most directly to the desired goals. What should coasti- 
tute the basis of organization ? 

The committee was conscious of a number of different ways 
the task might be accomplished. Some favored a simple sea- 
sonal treatment, developing the study units and activities 
according to the available material to be found in nature at 
the particular season. There was much to be said for such 
an arrangement. Seasonal changes and seasonal events are 
most regularly met by vital responses both mental and emo- 
tional on the part of the normal child. With a minimum 
amount of motivating influence exercised by the teacher these 
responses and reactions may be greatly intensified. By way 
of illustration — There is‘no denying that any systematic 
study of snow should accompany the thrill that comes to every 
child with the first snowfall. If seeds and fruits are to be 
studied there could not be a more opportune time than that 
season of the year when the child returns from his walk in 
the woods or fields with his clothing laden with clinging 
seeds. There never could be a more vital moment in the mind 
of the child for the study of rain than the first warm and 
refreshing shower in spring. Then too, the flowers and birds 
all come onto the stage, each one with its thrill, each one with 
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its challenge to the child’s interest which in the hands of the 
skilful and sympathetic teacher, might easily prove another 
item in the enrichment of the child’s life. 

For the obvious reason then that some units ean be taught 
effectively only at that season of the year when the phenomena 
are available much attention is paid to the seasonal arrange- 
ment in many parts of the monograph. It was decided how- 
ever that such a procedure was inadequate if used alone. 

Then came the suggestion of an environmental arrangement, 
to let the major aspects of the child’s physical environment 
and the major activities of the child’s life constitute the basis 
of organizing all the phenomena into meaningful units. By 
major environmental factors is meant those great factors that 
impress themselves upon the human mind, such as the sky, 
the earth, the air, water, living things, weather and climate, 
etc. By major activities is meant, use and control of the 
forms of energy, providing a food supply, providing shelter, 
protecting against disease, ete. Under each of these build up 
a body of phenomena and a series of activities that would lead 
to a comprehensive understanding of that particular factor of 
the child’s physical existence as the ultimate objective of the 
eight years’ study. It would be developed in a eycle or spiral 
form. No attempt would be made to exhaust any topic with 
a given grade. There would be included only those aspects 
of the topic in developing the grade unit, that would fall easily 
within the range of comprehension of that particular grade, 
leaving the more difficult aspects for treatment at subsequent 
grade levels. The same unit topic would occur in several or 
all the grades resulting in a gradually broadening perception 
and a fuller meaning as the child matured. 

This method was advocated with vigor by some who clearly 
saw in it a fruitful approach to science and nature study. It 
was argued that mankind is a part of nature. He is in the 
midst of all the phenomena of nature. The sky, the earth, 
the air, the water, and all living things and lifeless things 
thereof are constantly forcing a challenge to his interest and 
wonder. Science started with the environmental phenomena, 
why shouldn’t the child’s learning start there ? 

But as an organizing element, environment was thought by 


some to be inadequate because of the exceeding complexity 
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of environment itself, and because of the difficulty to know 
just what phases were most profitable for iriclusion, and which 
ones would be most profitable as points of departure. 

The third method advocated was that of beginning with 
the end products of science, namely, the major scientific con- 
cepts as the specialist in the various fields of science have 
evolved and formulated them, for example, the great law of 
conservation of energy, the indestructibility of matter, the 
propagation of life from life, these merely illustrative examples 
coming respectively from the fields of Physics, Chemistry and 
Biology. Under each one of the great concepts of science 
build up a body of phenomena and a series of activities that 
would lead ultimately to a vital understanding of these con- 
cepts as objectives, in the hope that they would serve the stu- 
dent as intellectual tools to be used in the interpretation and 
understanding of this world and to furnish a method for the 
solution of the problems of daily life. It was argued that 
in spite of all the science training of today, the great masses 
of people passing through the schools are non-scientific in their 
attitude toward the problems of life. That science knowledge 
and habits and attitudes toward science and nature are mat- 
ters of gradual development in humans — and that therefore 
even in the elementary work the subject matter should be of 
such selection and so organized as to lead most directly toward 
a mastery of the great concepts, and to direct the child toward 
the problem-solving attitude of mind. 

There was strong objection registered against this method 
for the elementary levels. It was thought that it would be an 
attempt to formalize it and to remove it from the child’s experi- 
ence and therefore defeat the very object for which elementary 
science training was conceived. Major concepts are intellectual 
abstractions for any but the matured mind and relate to a 
specialized category. For the elementary levels, it was feared 
that any attempt to organize the subject matter too exclusively 
under the concept plan would tend to rob the science units 
of their vital significance to the learner. 

So with all these points of view advanced with good argu- 
ments for them all, the committee was, to use the language 
of an authority who wrote me at the time, in the position of 
the other poor “worm” who could not make progress because 
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of his reflection regarding which of his many legs he should 
use first. 

The plan finally agreed upon was that of a happy compro- 
mise which it is felt combines most of the favorable features 
of all these points of view. The committee came to realize 
that most of the arguments advanced were teaching arguments 
and not curriculum arguments. That what we were trving 
to prepare was a teachers’ guide book and not a students’ text 
book. With these conclusions the problem began to clarify 
itself. 

Adult members of society, especially those who have become 
specialists in the field, tend to make a classification of their 
observations about nature for the most part into four great 
categories: Astronomy, Biology, Geology and the Chemieal- 
Physical. These were adopted as fields of organization purely 
as a matter of convenience. At the beginning there was sot 
up a list of concepts which are peculiar to and necessary 
for the understanding of these fields. These concepts are 
not used as points of departure nor unit headings. They 
are placed in the work for the teacher to have constantly 
in mind as goals to be striven toward but perhaps not 
attained completely in the elementary levels. In order to 
keep them constantly before the thinking of the teacher, 
there is associated with each item of knowledge and each 
activity throughout the work reference numbers indicating the 
concept or concepts toward which that particular item will 
contribute some understanding. This retains the value of the 
concept plan as a means of gradually directing the mind of 
the learner toward significant goals of understanding and of 
scientific thinking and still need not destroy the vitalizing and 
enriching value of the environmental science contacts. 

In the actual get-up of the work much the same pattern 
is used for each of the eight grades. There are four parts 
to each. The first part of each grade development is a state- 
ment of Goals of Achievement in which is set down definit 
Knowledges, Abilities, Habits, Skills and Attitudes it is hoped 
to attain in the course of the grade work. 

The second part is the subject matter and activity analysis. 
In this the subject matter in topical form is arranged ii 
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tabulated sheet. Here activities and subject matter are sug- 
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gested under each of the five categories with the season indi- 
cated and also the concepts relating thereto. It is a chart of 
the whole field for that grade from which the teacher may 
make out a plan of work for any period of time. 

Then the fourth part is the method and procedure. This 
part develops the topics into a real teaching and learning set-up. 
This is the part that brings the whole thing down to the class 
room. Here each study unit found in the chart analysis will 
be found developed first with a number of ideas or minor con- 
cepts to serve as immediate outcomes of the study unit and 
followed with a series of activities and specific readings. These 
activities and readings are designed to lead specifically to an 
understanding of the immediate minor concepts of the lesson 
unit. 

With this set up, it is hoped that as the pupil advances 
and gathers an ever-broadening body of sense perceptions and 
minor ideas, these will build gradually into the major concep- 
tions themselves. And through the activities involved it is 
also hoped that the attributes set as goals of achievement will 
be attained. 





SCIENCE IN DOANE SCHOOL, CLEVELAND 


Since the article following on page 608 was in type, the May, 
1930, testing program has been carried out. The variation 


from the norm in Arithmetic Computation is as follows: 


6A 6B 5A 5B tA iB 

1929 + 9.5 + 8 2.7 +0.3 1,1 0 
1930 +-10 +11.7 +7 + 4.6 19 16.2 
+19 + 16.2 


See page 615. 





The Doan School Science Curriculum Center’ 
Heten K. Brerr 
Doan School, Cleveland, Ohio 


Experimentation is a costly proceeding. It involves the 
expenditure of time, of money, of energy. Yet it is necessary 
for it lifts one out of routine. It implies temporary failures 
and successes — discouragement, often despair, but can only 
ultimately succeed when one is persistent in spite of obstacles, 
when one is willing to try not seven times but “seventy times 
seven” if need be. 

To experiment in education is a particularly difficult thing 
to do for education is conservative and the glamour of the 
“good old days of the three R’s” envelops the opinions of the 
patrons of our schools today and there is a tendency for the 
general public to sympathize with the comic strip which claims 
that “nothing is left of the three R’s in the modern school but 
Rah! Rah! Rah!” 

For the purpose of eliminating some of the difficulties per- 
taining to experimentation the administrative board of Cleve- 
land two years ago set aside eight schools to be used for this 
purpose and to be known as Curriculum Centers. This past 
semester two more new schools were added to this number. 

Each school was to be free to experiment in one subject 
or in two or more allied subjects only. 

Those schools were chosen which had the least turnover, 
which had a central location and therefore were easily acces- 
sible for visiting, and in which the type of pupil was promis- 
ing. In most instances the principal stayed with the school 
though in some cases changes were made. 

Doan School, one of the older buildings of the city, easily 
accessible to Museums, brook, parks, the downtown office and 
the School of Education of Western Reserve University, was 
selected as the Science Curriculum Center. This school had 
not specialized in science work previous to this choice and only 
one of its teachers had been teaching science to her own pupils 
and had had a good background of science information. About 


1 Presented at the Elementary Science Section of National Education 
Association, Atlantic City, February 1930. 
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a third of the teaching corps was retained and to complete 
the number — good all-round teachers from other schools who 
had done some science teaching, or who were interested in 
science and were willing to learn and to spend the extra time 
and energy which experimenting demands were transferred to 
Doan School. The effect of the work upon them will be dis- 
cussed later. 

Heretofore the building had had a reputation for good work 
of the more formal type. The principal had stressed the work 
in reading and only one room as stated previously originally 
reflected science. The teachers had had little experience in 
the organization of concrete material. It required a great deal 
of readjustment to make that building say “science” in every 


room — to encourage the bringing in of pets— not to men- 
tion “snakes and toads and things as girls is afraid on” — 


and to know what to do with them when they came in. It 
meant a special kind of supervisory helpfulness to change the 
attitude of teachers, to supply them with needed materials to 
help them over the difficult places, to teach organization, to 
encourage the bringing in of much concrete material, to get 
the necessary books, to build up a science library and to edu- 
cate the parents in the neighborhood to the necessary changes. 
All of these adjustments were ably carried on by our special 
supervisor, Miss Mary Melrose, and by my predecessor, Miss 
Florence Lowe. 

It is the belief of most educators today that a continuous 
program of curriculum revision is necessary to meet the de- 
mands of a changing world. The curriculum must contain in 
itself the qualities of producing people who will intelligently 
meet the social problems of the day and thus insure progress. 
It must consist of a series of experiences which will make a 
wholly integrated person. Each of these experiences must be 
good in itself and have in it material to make each successive 
experience better. It must enable pupils to ask intelligent 
questions and to know better how to answer their own ques- 
tions and know when these questions are intelligently answered. 
It must build up desired attitudes and ideals. It must not 
sacrifice best learning output to obtain uniformity, efficiency 
of subject matter or examination. It must take concomitant 
learning into consideration. It must provide that learning 
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shall take place in a natural setting. It must not allow exami- 
nations or tests to control it or fix the type of study or the 
type of teaching. The curriculum must provide for learning 
through social relationships; for the fostering of superior 
abilities with which some children are endowed so as to develop 
the power of leadership and to help those who possess such 
abilities to realize the responsibility of using them for the 
social group. “The curriculum must provide for enrichment 
of subject matter without sacrificing definiteness and thor- 
oughness.”’ 

These are the great aims of all our modern education. You 
know them. Many of these statements are quoted directly 
from your own books. 

For the backbone of our teaching of science in Doan School 
we are keeping uppermost in our own minds the following 
aims or objectives: 

Create a feeling of interest and wonder in the world about us. 
2. Encourage first-hand contact with nature. 
3. Acquire new knowledge. 
4. Ability to learn from materials. 
5. Ability to use materials. 
6. Ability to observe closely. 
Ability to use books. 
8. Attitude of open-mindedness. 
9. Appreciation of nature’s laws: 
(a) Adaptation to environment. 
(b) Confidence in the laws of cause and effect. 
(c) Appreciation of the interdependence of plants, animals, 
man. 
10. Provision for the use of leisure time. 
11. Freeing the mind from senseless superstitions. 


We believe now that any visitor to Doan School would have 
little doubt in his mind that our major subject is science. A 
small pool in our lower hall is a never-failing source of interest 
to children and adults alike with its goldfish, brook minnows 
and varieties of turtles. Showcases full of exhibits furnished 
by our museums or supplied by the children themselves and 
bulletin boards displaying science material deepen the im- 
pression. 

Every room bears its evidence with aquaria — terraria — 
cages for pets—mechanical toys—crude models made by chil- 
dren but models that really work — specimens of insects — 


leaves — flowers and plants— rocks and minerals, ete. In 
fact anything that will make the work concrete to the chil- 
dren is brought in and finds a legitimate place. 
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In the fall and spring when more of our attention is devoted 
to the biological sciences we have had in our building for 
varying lengths of time the following kinds of animal life: 


2 dog 





guinea pig — rabbit — rat — alligator — snake— 
bat — flying squirrels — woodchuck — toad — frog——erayfish 
— canary — pigeon — parrot — chickens — bees — earth- 
worms — snails — turtles — many kinds of fish — of live in- 
sects — of water life — and bugs and beetles without number. 

In most of the rooms one will find drawings made by the 
children and clay models when that medium of expression is 
suitable — for to draw and model acceptably one must observe 
closely. Many charts are made and pictures are used to sup- 
plement the study of the real subject. 

Our children sketch freely while talking and most of their 
explanations are made with chalk or with the actual object. 

Each room is well equipped with science books and these 
are much in evidence. 

While some of the rooms are still quite formal — in the 
majority there is an atmosphere of freedom and of life and 
most visitors are conscious of the fine spirit of cooperation 
existing between teachers and pupils which is apt to come 
when both are getting first-hand information together. 

One smaller classroom is fitted up with glass cupboards and 
showcases which contain our small but growing museum col- 
lections. These are available to all the pupils and teachers 
in the building at any time. 

The Educational Museum of the Cleveland Publie Schools 
supplies us weekly with pictures, lantern slides and stuffed 
specimens and has also loaned us a compound microscope for 
the use of the older pupils. 

At any hour of the day one may see groups of budding 
“scientists” gathered around some specimens, observing, sketch- 
ing, learning at first hand. 

While we do not adhere to the Course of Study in Elemen- 
tary Science which is used throughout the rest of the system, 
we do follow the curriculum in all other branches. As stated 
before we have freedom to experiment only in the field of 
science. 

Our work has been based on what seems to be the natural 
interests of pupils and teachers together, either drawn imme- 
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diately from their environment, or on sane correlations with 
other subjects such as silkworm study with study of Japan, 
tulips with Holland, ete., or on the natural leading from one 
experience to another. 

From an analysis of our work last year we found these 
interests to have invaded the fields set up by most courses of 
study in science, namely: Under the heading Animal Life 
our work organized itself into study of mammals, birds, fish, 
amphibia, reptiles, insects, other invertebrates ; Under Plant 
Life — that of trees, cultivated plants, wild flowers, flowerless 
plants; Under Physical Science — that of earth, weather, sky, 
mechanics. 

From a grade by grade analysis we find a steady progres- 


sion with but little overlapping even with the same particular 
subject. 
For example in the field of Insects — 
In Kindergarten, the child learned to recognize the butterfly, its 
wings and beautiful color; to recognize a grasshopper as such. 
Grade I—Grasshopper—appearance in general, habits of jumping— 
food for birds—harm to man when in large numbers. 
Grade II—Grasshopper—eyes—legs—wings noted—also habits. 
Caterpillars—getting ready for winter—cocoon. 
Grade IIT—Grasshopper—An insect because 
1. Three parts to body. 
2. Three pairs of wings. 
Protective coloring. 
Legs adapted to environment. 
Destructive. 
Grade IV—Grasshopper—appearance—-habits—feeding and jumping— 
adaptation to environment. 
Dragonfly—appearance—observation of flying—food—home—use- 
fulness to man, 
Bee—queen bee and workers—observation of work in the hives— 
use to man and flowers, 
Wasp (Mud Dauber)—observation of home—food. 
Grade V—Cricket—home—food—habits—kinds. 
Structure: 
Six legs 
Three parts to body 
Compound and single eye 
Wings 
Skeleton on outside of body 
Comparison with grasshopper 
Household Insects—Pests because of life history and habits. Con- 
tro] and need of extermination of flies, mosquito, bedbug, 
fleas, cockroach, clothes moths, lice, etc. 
Grade VI—Life Cycle: 
Economic importance or menace, 
Need of means of control when necessary. 
Grasshoppers and cockroaches 
3utterflies—monarch 
swallow-tail 
cabbage 
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Moths—gypsy 

tussock 

silkworm 
Beetles—ladybug—potato bug 
Bees and ants 
Flies and mosquitoes. 

To determine in some measure what actual facts were be- 
ing retained by our pupils we asked them one day to write 
down as many science facts as they could remember in a 
period of from thirty to forty minutes. These were tabulated 
and results obtained were as follows: 

In grade six, 84 children stated 958 facts collectively, but 
323 separate facts were accurately stated. 

In grade five, 80 children gave 1362 facts with 537 dif- 
ferent facts stated. This group had studied more subjects 
and the facts were more simple ones and more simply stated. 

In grade four, 66 children stated 486 facts with 198 dif- 
ferent statements. 

In grade three, 90 children wrote 351 facts with 161 dif- 
ferences. 

The statements varied in simplicity from: “Insects have 
six legs” to “Some parts of the steam engine are: flywheel, 
eccentric, eccentric rod, eccentric strap, slide valve, boiler, 
valve seat, piston, piston rod, steam port, cylinder, crank, 
rocker shaft, connecting rod.” This latter list was given by 
twelve of the six A pupils. 

A questionnaire entitled, “Do you like to study science? 
Why ”” revealed the fact that from the third to the sixth grade 
inclusive there were just six pupils who declared they did not 
like the subject. 

Among reasons given by those liking the subject we find 
such interesting statements as these: 


“Yes. Because it helps me to know different things about stars, 
birds, insects, electricity, levers. I might discover a new plant or 
star, or something that scientists do not know.” 

Bernard Wertheimer—6A 

“Yes. You will know the names of things when you see them out- 
side. Science is interesting. It gives lots of information. You will 
notice things more than you do when you don’t know anything about 
them.” Lucille Koslo—5A 

“Yes. Because it is interesting to find out why things work, why 
they grow, what things are, and why they are so.” Martin Azoff—6B 

“Yes. I like science because it has so many interesting subjects. 
I would like to be a scientist.” Robert Heinricks—4B 

“Yes. Because it is interesting and amusing. I might find out 
something that scientists have not found out yet. I would like to 
find what insects are made up of.” Raymond Gregg—6A 
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In order that we may know more accurately just what 
progress we are making all of the children in grades two A 
to six A were given the Stanford Achievement Test the first 
spring the experimental work was started then again a year 
later and we expect to retest in another month or two. The 
results in the Composite Scores are as follows: 











1928 6A 6B 5A 5B 4A 4B 3A 3B 2A 
Median 60 56.1 51.6 44.3 41.8 36.3 23.3 19.6 13.2 
Norm 56 51. 45, 40, 34. 28. 21 14. 7 
Variation 4 5.1 6.6 4.3 7.8 8.3 2.3 5.6 6.2 

1929 6A 6B 5A 5B 4A 4B 3A 3B 2A 
Median 67.5 60.2 54. 50. 42.5 34.1 24.4 19.9 21.1 
Norm 58. 53. 48 42, 36. 30. 23. ats 10, 
Variation 9.5 7.2 6. 8. 6.5 4,1 1.4 2.9 11.1 


In Nature Study and Science our gains were quite notice- 
able. The Scores are as follows: 





1928 6A 6B 5A 5B 4A 4B 
Median 47.2 45.5 42.1 25. 25.5 19.5 
Norm 17 40 33 28 22 15 
Variation 5.5 91 —3 3.5 4.5 

1929 6A 6B 5A 5B 4A 4B 
Median 62.3 53.1 45.5 42.8 34.4 25.3 
Norm 49 43 36 30 24 17 
Variation 13.3 10.1 9.5 12.8 10.4 8.3 


Our greatest gain was in our reading ability: 




















1928 6A 6B 5A 5B 4A 4B 3A 3B 2A 
Median 167 163.5 159.5 139.3 131.2 114. 23.3 19.6 13.2 
Norm 158 147 132 120 105 85 21 14 7 
Variations 9 16.5 27.5 19.3 26.2 29. 2.3 5.6 6.2 

1929 6A 6B 5A 5B 4A 4B 3A IB 2A 
Median 190 172 157.9 148.5 139 110 92 69.1 59.7 
Norm 162 151 139 125 110 92 73 55 28 
Variation 28 21 18.9 23.5 29 18 19 14.1 31.7 


So far the results more than justify our work. Our show- 
ing in arithmetic computation and arithmetic reasoning how- 
ever is not so good and has made it necessary for us to devote 
much more time to this subject this semester. We have done 
some individual analysis of the problem and are now doing 
remedial work in arithmetic with the help of worksheets fur- 
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nished us by our Arithmetic Curriculum Center. One of our 
free teachers is devoting almost her entire time to the sub- 
ject of arithmetic and I am confident that by the next testing 
time we will be back to normal in that subject.? 

Doan School is particularly fortunate in the possession of 
an unusual science library since a special fund for experi- 
mental purposes has enabled us to be supplied with many fine 
reference books. All the new books published in science are 
sent us for review and for a try-out with the children. We 
are sending in to headquarters our recommendaticns that cer- 
tain books be added to the staff library and to approved lists. 

We now have over five hundred different science books of 
from one to thirty copies each besides such books of encyclo- 
pedic character, as—Lincoln Library—Compton’s Pictured 
Encyclopedia — Classroom Teacher — Book of Knowledge and 
World Book in our own school library. 

We are endeavoring to differentiate between books scientific 
in character and those of a literary nature with a scientific 
flavor. We feel that the world of living things about us needs 
neither fairies nor animals dressed up in human clothes or 
emotions to make it interesting to all children. 

The books are all card catalogued and are accessible to 
teachers and pupils at all times either in the individual class- 
rooms or in our library room. 

Other teachers and principals throughout the system are 
urged to examine the books in our library before ordering or 
purchasing those for their own schools. In this way consid- 
erable saving may be effected. 

Our pupils are given a half-hour library period weekly 
where the emphasis is on reading for enjoyment and there 
we encourage the use of books in literature other than science. 

We also have a magazine stand where children may browse 
through such magazines as National Geographic—Geographic 
News Bulletin—Your Garden Magazine—Popular Mechanics 
—Scientifie American—Popular Science—Nature Magazine 





— Progressive Education — Current Science — The Science 
Classroom — Nature and Science Education Review, ete. 
Even with the good facilities at our own command, some 
pupils have made it necessary that the Branch Library of the 
Cleveland Public Library in our neighborhood increase its 








2 See page 607 for results of May Test. 








616 


Science Epucation 


supply of science material for their use. However with the 
growing size of our own library and our increasing emphasis 
on other types of reading this semester the librarian informs 
us that they are now being able to release some of their science 
books to meet the growing needs in other branch libraries. 

One of the contributions which will soon be available to 
all Cleveland teachers is that of the subject file. 

From the units of work written up by our teachers and 
from reviews of new science books sent us by publishers as 
well as the older ones already in our science library we have 
compiled a subject file of over five hundred seventy subjects 
each containing anywhere from two to twenty-four references. 

These have been selected at random and will give an idea 
of the value of the file. 

ELECTRICITY 

Abbott—Everyday Mysteries—Page 63. 

Mechanics of doorbell—-use of electro-magnet in doorbell and 
telephone. 

Nida—Science Readers for Silent Reading V. 

Sketch of Edison and his Inventions.—Pages 180-191. 
Franklin’s Discoveries.—Pgs. 41-49. 

Persing—Elementary Science by Grades, Bk. III. 
Friction; tricks—Pg. 149. 

Rush and Winslow—The Science of Things About Us. 
Types; Uses—Pg. 165. 

Hall—Homemade Toys. 

Induction coil; how to make a shocking machine—Pg. 124. 

Parker—The Book of Electricity. 

Complete circuits; how to make electric questioner.—Pages 
55-56, 

Collins—Amateur Electrician Handbook 
Treats all phases of electricity. 
Experiments with static and current electricity—motors— 
spark coil. 

Williams—How It Works—Pages 112-186. 

Electrical apparatus, 112; telegraph, 127; wireless, 137; tele- 
phone, 147; dynamos and electric motors, 159. 

Keelor—Working with Electricity—Entire book. 

Lights, 1; bells and magnets, 24; telegraph, 45; telephone, 61. 

Gordon—Prove It Yourself. 

Magnets, 36; kinds of electricity, 41; telegraph, 63; telephone, 
65; dynamos and motors, 66. 

Cummings—Nature Study for Higher Grammar Grades. 

Questions and experiments on—uses of electricity, 246; laws 
of electricity, 248; inventions, 251-255, of lamps, bells—tele- 
graph. (Teacher’s Reference.) 

Downing—Our Physical World—Pages 199-249. 

Early knowledge of, 199-202; frictional electricity, 203-204; 
Franklin’s experiment, 205; Galvani, 205; Volta, 206; Am- 
pere’s discoveries—galvanoscope. battery, electro-magnet, 207 
on—Discussion of telegraph, telephone, batteries; meter—dry 
battery—electric motor—household appliances, 221-249; cause 


of current, 223-226; direct and alternating current, 242-245, 








Entire book. 








eS 








ee 


EE 

















Doan Scuoot Scrence Curricutum CENTER 617 


Shafer—Harper’s Everyday Electricity—Entire Book. 
Batteries—circuits—--wiring—resistance — currents — making 
and using of familiar electrical apparatus. 

Persing—Elementary Science by Grades, Book IV. 

Franklin’s experiment, 188. 

McFee—Wonderful Story of Science. 

Electric furnaces, 325-366; early discoveries; electric motor, 
355-369; how electric power is measured, 356; generators, 
356-358; batteries, 357: dynamos, 358; transformers, 359-361; 
electric light, 361-366; heat from, 366; electroplating, 372; 
welding, 367-369; use in automobiles, 376-378. 
ANTS 
Cheesman Everyday Doings of Insects. 

Intelligence of ; army of; wood ants—141-148. 

Sight, 100; stings, 131; colonies, 227-231. 

Comstock—The Pet Book—286-291. 

Observation; cage; colony; young; characteristics. 

Craig—Nature Study for Boys and Girls, Book I—31 on. 
Appearance; habits; classes in nest. 

DuPuy—Our Insect Friends and Foes—122 on. 

Flying ants; new colony; nursing the larvae; cocoons; work- 
ers; toilet; slave raids; ant cone; storage of food; pest and 
friend. 

Eddy—Friends and Helpers—114. 

Intelligence. 
Patch—First Lessons in Nature Study—15. 
Ant cows. 

Payne—Elementary Science Reader, Book I—100. 
Kinds of; wings. 

Caldwell and Meier—Open Doors to Science—161-163. 
Development of; kinds; nest. 

Persing—Elementary Science by Grades, Book IV—8-19. 

Black carpenter, 8; colonies, 9-10; queen, 11; worker, 12; 
larva, 14; pupa, 15; food, 16. 

Comstock—Handbook of Nature Study—419-428. 

Discusses homes, young, colony, marriage flight, slaves, ant 
battle, plant lice and ants, 419-422; field observation, 422; 
how to make Lubbock ant nest, 423; ant nest and what may 
be seen in it, 425; observations in an artificial nest, 428. 








Needless to say this file must be a constantly growing one 
and should be of ever increasing value to the other schools of 
Cleveland. 

What effect has the work in science had upon the teaching 
force? This is always a vital question. 

As previously stated, the selection of the teachers was made 
to include the average all-round good teacher who was inter- 
ested in science, who had the ability to free herself from rou- 
tine following of a definite course of study, and who was will- 
ing to experiment and carry on all the extra work which a 
science curriculum school demands. Not all teachers can be 
happy with so many things around as we find necessary at 
Doan. 

We feel that in the majority of cases the teaching quality 
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has markedly improved. Most of our teachers are developing 
a technique of handling materials and are ready to seize oppor- 
tunities that come their way. They are a conscientious, hard- 
working, enthusiastic, young group—the “young” referring 
to spirit not years. 

They are constantly studying and learning, for as one of 
them remarked the other day, “You have no idea how much 
I have to read just to answer one of their questions.” Most 
of them are taking extension work,in science and three of 
them have spent a summer in the Nature Guide School at 
Hudson, Ohio, of which Dr. Vinal of Cleveland is head. 

The fact that teachers and pupils are learning together 
makes for a fine spirit of cooperation and probably has a 
great deal to do with the friendly feeling we hope all visitors 
are conscious of at Doan. 

We find great differences in the method of teaching science 
at Doan; and this is valuable, too, for by making mistakes 
and learning from them we may have something worthwhile 
to offer in teaching methods. Some teachers are touching 
many subjects lightly. One in the sixth grade goes broadly 
and deeply into a subject, yet keeps within the bounds of chil- 
dren’s interests and abilities. 

Though so much emphasis is placed upon science, we must 
teach the other branches of the curriculum also, and this con- 
dition has forced our teachers to seek for newer or better 
methods of teaching in branches other than science. They 
are mindful that our greatest aim is a well-rounded child, and 
are constantly alert to find ways of helping the individual 
child in his particular weak spot. 

The curriculum centers are particularly fortunate in hav- 
ing two teachers assigned to them without pupils, but who 
are to free the regular teachers for a period a day, so that 
some of the extra work may get done. At Doan, part of the 
work of these extra teachers has been that of helping the slow 
or unfortunate pupil. 


Our teachers, and some of our pupils, keep daily diaries 
of the science work. These include the questions asked by the 
pupils and the step-by-step progress of the work. The units 
as a whole are written up and contain also the bibliography 
and subject tests given by the teacher. We are making work- 
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sheets, which we try out in various rooms and which will some 
time in the future be ready for distribution to other schools. 

What has been the effect upon the pupils? 

Doan School has a student body of good average ability 
for a school in a large city. The turnover is slightly increas- 
ing at present and equals about twenty percent. Of the six 
hundred and more pupils about one-third are so-called Ameri- 
ean Gentile children and another third Jewish children, both 
of these groups from homes of good social standing. The other 
third is a very mixed group of some fifteen or more nation- 
alities — including Lithuanian, Polish, Swedish, Italian, Brit- 
ish, Swiss, Syrian, Negro, ete. 

They vary in intelligence from 70 to 140 I.Q. About four 
percent of the school are enrolled in the Major Work Class 
for H.I.Q. and another four percent in the Borderline class 
for I.Q’s from 70 to 85. 

The interest in and enthusiasm for the study of elementary 
science is quite outstanding in most of the rooms. The big 
problem we face, of course, is that of guidance of these enthu- 
siasms. 

Our children have much to talk about and we never lack 
material for oral composition. Through command of subject 
matter they have acquired poise and fluency of expression and 
a noticeable lack of self-consciousness. Many of them are able 
to talk at length and in spite of interruptions, as some who 
have visited Doan School will remember. They talk with 
materials and sketch at the blackboard quite freely to illus- 
trate their points. They are acquiring the ability to experi- 
ment and to persist in spite of difficulties and discourage- 
ments. They are learning to express their ideas through other 
media than words, as their drawings and clay models of ani- 
mals from real life will testify. They are gaining a worth- 
while knowledge of books, and a skill in using them. They 
like to quote their authority and compare one author with 
another. Their interests are quite genuine and carry over 
from grade to grade and from one semester to another. They 
are constantly on the lookout for things new and strange to 
them, and as one newcomer in the neighborhood stated: “Not 
a bug or caterpillar in the neighborhood is safe from the chil- 
dren. They are looking under fences and eaves and climbing 
trees with stepladders to find them.” 
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On the whole they are a happy, interested and well-behaved 
group of children. The problem of special discipline is a very 
small one at Doan. 

Contented children reflect contented parents in the home 
and we have been fortunate in hearing appreciative remarks 
from parents. One father tells us that “Billy is a better pal 
since he has studied so much science, for now we have much 
in common.” Another said, “I’m glad Richard is learning 
to think things through clearly.” Another tells us how much 
her tiny daughter has taught her about the trees in Doan 
school yard. 

What of the future? 

The experiences we are having at Doan School are worth- 
while in themselves and will, we believe, lead on to still more 
worthwhile experiences. Our greatest weakness is possibly the 
need of more scientific background for our teachers. At the 
rate of two courses in biology or general science per year, this 
must necessarily be of slow growth. We have need of much 
wisdom in knowing how deeply to go into a subject with any 
particular group; in knowing how to guide the children’s 
enthusiasms; in distinguishing between what is of passing 
interest to some particular child only, and what is sufficiently 
interesting to be worthy of class consideration; in being con- 
scious of the dangers of wrong conclusions, or of conclusions 
based on too few experiments. 

We need a school garden, where we may learn all the fine 
things that go with good gardening. Since there is no land 
available for a garden in the immediate vicinity of Doan 
School, this is one of the problems we have not yet solved. 

We need association with the Boy Scout and Girl Scout 
movements. We expect to have a troop of the latter at Doan 
School this spring, if present plans mature. 

We need largeness of vision. We need to realize as Jack- 
man says—that “the child comes to the teacher with his 
eyes filled with a thousand pictures, but these are too often 
ignored and he is robbed of them one by one, until the beauty 
of this world fades from his sight and it is changed to a vale 
of tears.” 


We need to remember with Huxley that “to learn what is 
true in order to do what is right is the summing up of the 
whole duty of man for all who are not able to satisfy their 
mental hunger with the east wind of authority.” 
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A Study of Indoctrination in Science Teaching * 
Bensamin C. GrueNBERG 
Educational Editor, The Viking Press, Ine. 

Science, as knowledge applicable to the manipulation of 
materials and forces, is highly prized by all and needs no further 
promotion. Those engaged in teaching often make the distine- 
tion between the transmission of such knowledge to students, 
and the cultivation in students of those attitudes and mental 
processes that are assumed to be characteristic of scientific 
thought. They assume the value of the latter to be vastly 
greater than that of the former, if only because the useable 
knowledge is constantly being superseded, whereas the methods 
of science are of universal and permanent validity. 

Accepting the distinction, we may inquire how effectively 
science teaching does actually establish the attitudes and 
methods in question. How objective are students of science, 
not to say teachers of science, compared to men and women who 
have not been exposed to the process? How consistently do 
such students insist upon facts before forming judgments? How 
completely do such students succeed in liberating themselves 
from traditional postulates that are without warrant in estab- 
lished facts? How clearly do such students differentiate what 
they know from what they assume as practical expedience ? 
Specialists in various branches of science, when confronted with 
the need of forming practical decisions in fields outside their 
respective specialties, may be daily observed committing pre- 
cisely the same blunders of judgment, resorting to the same 
prejudices as serve the unscientific, and just as unconscious of 
the presuppositions and implication of their thinking. The 
claims of science to a superior method of dealing with problems 
has been, in recent years, increasingly challenged, ridiculed, 
and discredited. It may well be that our claims are rather 
high, that we have attempted to apply a good method where it 
does not fit. If so, we shall have to revise our claims. We may 
well consider, however, whether some part, at least, of the weak- 
ness is not due to defects in the teaching of science. 

For the present study there have been assembled 500 extracts 





* Read before Section Q. American Association for the Advancement of 
Science, Des Moines, Iowa, Dec. 28, 1929. 


621 


622 Scrence Epvucation 


from 20 text books in Biology and General Science, intended 
for high schools, from several miscellaneous articles in scienti- 
fic journals, and from scientific articles in general periodicals.+ 
The writers are in all cases teachers of science. These extracts 
represent attitudes and thought forms which are in direct con- 
flict with certain characteristics of scientfic method. Those 
submitted here are presented as indoctrination because they 

(a) express basic assumptions for which there is no 
scientific warrant; or 

(b) attempt to teach various conclusions or inferences, 
various postulates, and various explanations as established doc- 
trines of the same order as “‘facts.” 


Personification of Nature 

As examples of unwarranted assumptions are numerous 
passages that speak of the purposes of nature, or of various 
structures and processes; and others in which nature or specific 
materials or objects are personified. 

The personification of nature is legitimate enough and often 
makes possible more picturesque or more effective presentation 
of observed facts. There is danger, however, in science teach- 
ing of resorting to nature as “explanation.” Thus one writer: 

A simple coat of hair could not prevent him from being torn to 
pieces when he crouched under the attack of a larger foe, so Mother 
Nature gradually stiffened and lengthened his hair to pointed quills. 
For the quill of a porcupine is really a specialized hair growth that 
is developed as a need of protection and safety. 

From science text books we discover that nature is fore- 
sighted, although the writers do not say that nature is another 
name for Providence: 

If the air were pure oxygen, fires could not be controlled and things 
would oxidize too rapidly. Thus another important use of nitrogen 


is to restrain the activity of oxygen and make the atmosphere suit- 
able for life. 

Kittens are born and grow to be cats, and the plant bears seeds 
which will produce other plants like itself. By this wonderful pro- 
vision of nature, although all organic things die, others like them 
are left to take their places. The processes of reproduction and 
nutrition are the two most important characteristics of all living 
things. 


Nature is conscious and makes plans: 

The rest of the embryo follows by various ingenious schemes, all 
apparently planned by Nature to enable the seedling to escape un- 
injured from the testa, on whose protection it has so long depended. 

Each sense organ is especially designed to receive a certain kind 
of stimulus. 








+ These figures have no significance from a statistical point of view 
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Nature is wise and we can do no better than follow her 
suggestions: 

Darwin reasoned that if nature seized upon favorable variants, 
then man by selecting the variations he wanted, could form new 
varieties of plants and animals much more quickly than nature. 

Yet Darwin himself knew that he was speaking in metaphors. 

Nature is ingenious, as Romanes long ago pointed out (per- 
haps ironically), and can make one device serve a multitude 
of purposes: 

From the delicious juices that flavor the peach and sweeten in the 
heart of the sugar-cane, to the bitter milk that flows in the dandelion 
or lures the unwary to death in the poisonous mushroom, ail consist 
largely of water, absorbed from the soil by the action of the roots. 

Nature is kind and finds compensation for the handicapped: 

Insects can distinguish differences in color at some distances; 
they can see moving objects, but they do not seem to be able to 
make out form well. To make up for this, they appear to have an 
extremely well-developed sense of smell. 

There is a very definite compensation (payment), however, for any 
plant or animal that has many enemies. . . . Nature expects that 
most of the young will be killed before maturity, but because of the 
great number, a few will survive. Numbers in the lower animals 
take the place of protection. 

Nature plays favorites, which is all too human: 

Such plants—the dandelion, butter-and-eggs, the shepherd’s purse 
are particularly well fitted by nature to produce many of their kind, 
and by this means drive out other plants which cannot do this so well. 

Nature shows human qualities further in being, on occasion, 
whimsical : 

Frequently the petals or corolla have bright marks or dots which 
lead down to the base of the cup of the flower. where a sweet fluid 
called nectar is made and secreted. 

To this should be added, however, that frequently the petals 
or corolla have bright dots and marks which do not lead to any- 
thing; and sometimes flowers without such marks are also 
visited by insects. 

Most human of all, perhaps, is the teaching that nature some- 
times makes mistake: 

To be truthful, we must admit that the efficiency of the paralyzing 
stroke which Mrs. Solitary deals her victims is not always perfect. 
Sometimes the blow kills immediately. Sometimes the prey recovers 
completely within a few days, and then the poor infant Solitary is 
born face to face with an awful ogre. 

Science is wonderful and can discover nature’s secrets; or, 
if we are to be more modest, we may say that nature does not 
hide her secrets too closely, for even fourteen and fifteen-year 
old children can find them out: 


Which does Nature consider the more important, the life of an 
individual or the life of a species? Find proofs in this chapter. 
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Teleology, Conscious and Unconscious 
“Purpose” is frequently assumed, not as a deliberately se- 
lected philosophical postulate, but as a naive, uncritical anim- 
ism; and appears in casual forms of expression that take it 
for granted, as one takes for granted the 


endless alternating 
of night and day: 


husks are developed to protect the corn ear. 
mineral matter 
by it into its food. 


protoplasm a mixture of several compounds that are 
or ganized to carry on the life processes. 


Then the blood supply is automatically increased to bring extra 
white corpuscles on guard to oppose infection. 


is absorbed by the plant to be changed 


The pistils . . . are often feathery or hairy to enable them more 
easily to catch the pollen. 
insects that are believed to be unpleasant to taste and have 


bright colors on their bodies to warn the animals that prey on them 
that they are unsuitable as food. 


In cases where the food is stored outside the embryo, as the endo- 
sperm, the cotyledon often remains in contact with it to digest and 
transfer food from endosperm to embryo, as is the case in corn. 

- mouth parts are for biting. 
Cotyledon . . . has ferments for digestion. 
. the pistil for catching pollen. 


Fur-bearing animals possess mammary glands for nursing their 
young. 


. the grasshopper . . . has air tubes for breathing. 
. . . an upper lip... and a lower lip . . . for moving the food 
into the mouth, . . . a pair of mandibles for cutting food, 


maxillae with palps for carrying the food. 
All living things are composed of matter and liberate energy 
for the maintenance of their life activities. 


The monarch frequents the milkweed in order to lay eggs there. 


In order that roots may always grow where they 


can best 
absorb . 


More explicit is the assumption of purpose in the following 
examples: 


The earthworm .. . has done the thing best designed to protect 
its simple body. 


. a species of wasp, that . . . places its eggs in the holes with 
par alyzed caterpillars designed as food for the babies. 

Even the behavior of the dog that shakes the rain off its coat, and 
of the bird that water-proofs its feathers from the oil-glands at the 
base of its tail, is designed as a protection. 

Digestion has the same purpose in plants and animals. 

State the main purpose of respiration in all living things. 

plants do not breathe as actively as animals, still it is thus 


proved that they do breathe in the same way and for the same pur- 
pose, namely, to liberate energy for life. 


. soil roots also for the purpose of absorption. 
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For the purpose of absorbing as much as possible, the surface of 
the active parts of all roots is covered with root hairs. 

Describe the appearance and purpose of the root hairs. 

One purpose of roots is to anchor the plant firmly to the ground. 

Canals, for flow of water upward; sieve tubes, for flow of sap 
downward; tough ‘bast’ fibers, for strength; the thick, dead bark, 
for protection. 

What seems to be the purpose of the bark? 

Fruits and their purpose. 

What is the purpose of buds? 

the purposes of neurones? of a nerve? of a ganglion? 
the purpose of automatic reflex movement. 

° coal and water are as necessary for the development of heat 
and power in the engine, as food and water are for a similar purpose 
in the horse. 

All reflex movements of this type have a purpose, usually to 
protect the body from injury. 

the one cotyledon of the corn grain does not serve the same 
purpose to the young plant as do the two cotyledons of the bean. 

How flowers are adapted to their purpose. 

The chief purpose of a flower is reproduction. 

the purpose of stamens and pistil? 
and the petals are adaptations for the purpose of attracting 
insects to distribute pollen. 


the earthworm’s ovaries . . . may be considered as similar 

in purpose to the ovaries of a flower. 
° the adaptations of the bee for various purposes . . . the 
pollen basket, an adaptation to aid in carrying pollen; . . . a pair 


of shear jaws, an adaptation for cutting wax to use in cell building. 

The mouth of the bee . . . is used for the purposes for which man 
would use the hands and fingers. 

; secretions (of plants) however . . . often serve the purpose 
of preventing animals from eating the plants. 

“Function” is of course commonly intended when the word 
“purpose” is used, as in this one of many similar examples: 

What are the differences in function (purpose) between the sen- 
sory and the motor nerves? 

It is evident, however, that the identification is uncritical. 


Naive Animism 

The personification of the objects of nature shows itself com- 
monly in the kinds of verb used: 

The potential energy is there and is only waiting for the necessary 
forces or conditions to release it. 

The periodic relations of atom nuclei show that special types of 
composition with respect to evenness and oddness of number are very 
much preferred to others, and that evenness of number is much more 
common, 

For a considerably longer period of time, however, the impulse is 
in the brain, trying to find which path it must take. 

Roots search for water. 
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Roots hunt out especially for the purpose of taking up water. 


The roots will start downward at first, directed by gravitation, 
but when they have penetrated the sieve, they will turn toward it 
again and re-enter the moss in order to find moisture. 

the root hair, because of its protoplasmic lining 
will be absorbed, while the apparatus does not. 

Why does a leaf seek sunlight? 


, &€ lects what 


The methods of seeking protection are various, but they all tend 
to accomplish the same object, which is the preservation of the indi- 
vidual and the race. 

Most plants and animals stand in an attitude of mutual helpful- 
ness to one another, plants providing food and shelter for animals; 


animals giving off waste materials useful to plants in the making 
of food. 


As the plants grow, there is a further effort to gain the greatest 
possible exposure to sunlight and air, and in case the fruit matures, 
to secure as wide a dispersal of the seeds as possible, in order that 
the continuation of the race as well as the growth of the individuals 
may be assured. 

It is generally accepted by the scientific world that self-pollination 
is harmful to the species. Most flowers apparently conform to this 
view and employ at least two well-defined methods for preventing it. 


Instinctively the things (parasites) avoid killing their sources of 
food. 


Some of these are no worse than the classic teaching that 
water seeks its level. In other cases the personification appears 
as assertion of desire, preference, or even of reasoning: 

There are insects that like to feed upon the apple leaf. 

In case the family wishes to produce a queen, the workers construct 
a much larger cell by removing the walls of two or three adjacent 
cells. 

Foods preferred by bacteria. 

Other fungi (and we will find this applies to some animals as well) 
prefer living plants or animals for their food. 

Some flowers, like skunk’s cabbage and the carrion flowers, attract 
flics by their unpleasant odor. 


Red clover is another illustration. Its favorite insect is the bumble 
bee and its parts are well adapted to receive this visitor. 


Variety, then, in all kinds of foods is what the body is craving. 


These hatch into little worm-like creatures, which 


so irritate the 
leaf that it grows a little house around 


them to shut them in. 
insects evidently have a reason for doing this.. . . To find 

out why they go there and what they do when there, it will be first 

necessary for us to study flowers with the idea of 


finding out what 
the insects get from them, and what the flowers get 


from the insects. 


The confusion between purpose on the one hand, and fune- 
tion, behavior, or adaptation on the other, carries over to the 
world as a whole. Thus, there is a discussion of the importance 
of bacteria, which includes the benefit to the soil, in the forma- 
tion of humus; and another of the forest, which is similarly 
headed ‘‘Benefit to the Soil’: 
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Furthermore, the organic matter (humus) which collects on the 
forest floor, supplies an essential element to all fertile soils. 

When purpose becomes rampant it may well clamber over the 
hills and the everlasting rocks. 

In a dense forest or in a narrow valley, the trees are tall an4 
slender; in less crowded places, shorter trunks serve the purpose. 

F . : 
What Is an Experiment? 

Doctrinaire teaching is indicated by confusion regarding the 
meaning of the experiment. Many authors consistently in- 
troduce experiments with instructions to assemble specified 
materials and to do something with them. The operation itself 
is in most cases followed by the drawing of inferences: “What 


‘ 


does that show?’ But not always. There is an “experiment” 
in which the relation of light to photosynthesis is to be learned 
by covering a leaf with dark paper or cloth for a day, and then 
testing it for starch. There is nothing said about the parallel 
behavior of exposed leaves, but there is a suggestion that is 
interesting : 

Repeat the experiment with a photographic film fastened on the 
leaf. Sometimes good “leaf prints” can be obtained, 

Again and again Experiment means the manipulation of 
materials: 

If the experiment has been successful, only jar B will show 
bubbles. 

The setting up of controls and the question of negative in- 
stances are often disregarded: 

Place a little iodine upon some of the cornstarch. Note the re- 
action. The blue-black color is a sure test for starch. 

Two solutions are used in the Fehling test, one colorless and one 
blue. When these are added in equal amounts to a similar amount 
of the substance to be tested, and the mixture heated, a yellow-brown 
solid will form if grape sugar be present. Cane or beet sugar will 
not act this way. 


These are from two different books. Nothing is said in either 
about other categories reacting similarly with the reagent. 

There are frequent uses of statistics to illustrate a point, 
but in the books examined there is no critical consideration of 
possible alternative interpretations of the facts, to say nothing 
of a critical evaluation of the figures as given. The statistical 
references in these books are chiefly to the practical questions of 
aleohol, tobacco, public health measures and the economics of 
agricultural applications of biological facts and principles. 
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We . All Evolutionists 
The doctrinaire Pa is especially striking in the casual 
transmission of ideas about evolution and of other biological 
problems: 


In that year Charles Darwin, an English scientist, published his 
“Origin of Species by Natural Selection,” and established the theory 
of evolution on a firm basis. This theory is the corner-stone of al) 
recent science and the foundation of all modern thought. 

The time was not ripe for acceptance of Lamarck’s ideas; more- 
over his theory was not in accordance with facts and was forgotten 
for fifty years. 

Further evolution (of plants) hindered by lack of sensation and 
motion. 

Animals and plants tend to vary each from its nearest relative 
in all details of structure. The strong may thus hand down to their 
offspring the characteristics which make them the winners 

This may be described as an acquired immunity that is transmitted 
by heredity from one generation of grapes to another (i.e., grafting 
European vines on American stocks). 

The porecupine’s ancestors were night animals. It was natural, 
therefore, for him to sleep during the day and forage at night. 

Now, if a hawk should fly over some day when a tabby cat was 
out with her kittens, you would hardly expect to see her covering 
them as a hen would cover her chicks. Because, you say, a cat isn’t 
born that way.. Because-the cat’s ancestors have been doing other 
things through the ages, and the cat has inherited its ancestors’ 
ways of behaving just as surely as it has inherited its whiskers and 
its tail. 

Many human pedigrees clearly indicate that such qualities as mu- 
sical ability, literary aptitude . . . and various moral and immoral 
traits are inherited. 

The foundation substance is called protoplasm. . . . It is well 
named, for it is the first and most necessary substance of all 
organic things. 

The little seed that we began with is now a well-developed plant. 
It has all the parts that a small plant needs. 

What advantage to an animal is the possession of organs? Are 
organs ever a disadvantage? 

. for since there is no endosperm in the bean, the plantlet must 
seek its own nourishment very early. 

The animals of the forest, field and stream choose their food by 
instinct; they will not eat anything to which their digestive systems 
are not adapted. 

Starch is insoluble in cold water, and does not pass readily through 
the absorbing membranes. Therefore it has to be digested (changed 
to soluble sugars) before the plant can use it. 

The body heat of warm-blooded animals keeps their fat always 
fluid, but the plants, having no source of heat within themselves, 
necessarily produce only liquid fats like olive or cottonseed oil. 

Just how these organisms (anaérobic bacteria) get the oxygen 
necessary to oxidize their food is not well understood. 


The material left behind after the bacteria have finished their 
meal... has a characteristic “rotten” odor, and it has in it poisons 
which come as a result of the work of the bacteria. 
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The trunk of the elephant is another unique adaptation. It is 
really the nostrils and upper lip greatly drawn out, and is used in 
browsing and in drinking, because the elephant’s large bulk and 
short neck prevent him from reaching down to graze or to drink. 

The grasshopper has little difficulty in finding it food. It eats 
leaves, and particularly the blades of grass. Jt does not need a keen 
sense of smell, as does the bee, which must search for flowers. 

In addition they must reproduce in order that the race may not 
die out. 

Within this is the nucleus of the ovule cell which divides into eight 
cells, two of which form the endosperm and one, the most important, 
becomes the egg or female cell. 

Air is everywhere around us: light is necessary to us, 80 much so 
that we use artificial light at night. 

All leaves must receive sunlight. 

What necessity is responsible for the arrangement of leaves on 
plants? 

The root hairs, if developed here, would be torn off as growth 
proceeded, hence begin to grow further back from the tip. 

From the foregoing it is evident that roots must be profoundly 
varied in structure and form to perform the different functions 
mentioned. 

Osmosis in roots is affected by the temperature and amount of 
moisture in the soil, being less in cold, dry seasons. Also the pres- 
ence of organic acids in bogs, or of certain mineral matters in some 
soils, tends to hinder or prevent the process. Hence it follows that 
in our cold season, most plants shed their leaves, so that they have 
less surface from which to evaporate water, because their supply is 
cut down by the cold. 

Tf the grasshopper fails in any one of the first three of these it 
is unable to live, and consequently the last and most important work, 
that of providing for the next generation, is not possible. 
in consequence 


While young salmon react positively to heat, and 
migrate to the warmer waters of the ocean, older salmon become 
negative in their responses and migrate back to the colder waters of 
the mountain streams. 

Before the bodies of animals and plants grow old, preparation is 
always made to produce more animals and plants like them. This 
has been the story since the beginning of life, so far as science can 
determine; and it is the only means by which there can be any 
increase in the total number of living things. 

We have seen that the chief reason for flowers, from the plant’s 
standpoint, is to produce fruits which contain seeds. 

Give a logical explanation why certain plants produce such enor- 
mous quantities of seeds. What would happen if all of them were 
to take root and grow? 

Which plants, as a rule, have the more seeds, weeds or cultivated 
plants? Why? 

This is an important method of reproduction in the life of golden- 
rod plants and causes them to grow together in patches. 

The secret of their great success in spreading is in part due to 
their ability to collect pollen in large quantity by means of the 
clustered arrangement of their flowers. 

What is the reason for this difference? (Sexual plumage.) 

The more intelligent animals have learned ways of sheltering their 
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young from danger; consequently 


they need few offspring to con- 
tinue their species (kinds) 


for this reason they are obliged to 
give them the greatest protection until they are strong enough and 
wise enough to take care of themselves. 

Explain fully the reasons for this 


difference? (between animals 
that leave parental protection early and those that remain late.) 
Such flowers may also lack odor, nectar and bright color. 


Can you 
tell why? 


Accordingly they (flowers) have their parts so arranged as to admit 
only favored visitors. Its favorite visitor is the honey bee. 

The nymph has a firm outer covering called an exoskeleton, which 
stretches but little with the growth of the nymph. Accordingly, at 
stated periods, the nymph sheds this exoskeleton, and grows until 
it fills is new exoskeleton. 

The flower of “Lady Washington” geranium, in which stamens and 
pistil ripen at different times, thus insuring cross-pollination (! ) 

T ) 1 ya pNrP 
seyond Science 

Moralistic, philosophical and social theories are often drawn 
into the argument either for the deliberate purpose of influ- 


encing attitudes, or unconsciously as assumptions uncritically 


accepted. There is here a difficult problem in higher educa- 
tion, for most of us, as teachers, seem unable to differentiate 
propaganda from the well-intentioned teaching of commonly 
accepted — but unchecked — “beliefs.” 

If your sympathies are democratic you will be glad to have 
prospective citizens taught what science teaches on that point: 

rhus the decision as to whether the young bee shall be a queen 
or a worker rests with the workers themselves. They also have the 
power to supersede the queen, or to raise a new queen in case of the 


sudden death of the old one. These powers are rightly intrusted to 
the workers—the great majority. 


However, you may not care to go as far as did the Bol- 
sheviki: so note this: 


We believe that nothing happens by 


haphazard chance. Success 
isn’t an accident. 


Men’s hopes and dreams are realized only after 
long hours of hard work. Revolutionary Russia hasn’t got far, for 
it tried to secure wealth and leisure without working for them, and 
the millions who have consequently starved to death in that country 
bear testimony to the truth of the scientific conviction that we can’t 
get something for nothing. As we sow, so shall we reap. 

Science is thus well caleulated to serve mankind, not only 
on the material plane, but on the highest reaches of spiritual 
aspiration. From one of our leading scientists we learn: 

Science is making us better Christians, 

Science is 


teaching men how to co-operate more intelligently with 
God: it is t 


eaching men what His laws are and how to obey them. 
Science is 


proving that the human soul is the greatest thing in the 
Universe, and the supreme purpose of the Creator. 
ing us closer and closer to God 


Science is lead- 
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It is perhaps unnecessary to repeat that one can be a first 
rate scientist and at the same time both ignorant and illogical 
in matters outside his specialty. This is not to disparage 
either science or scientists. It is, however, significant as an 
educational problem. The scientist, as scientist, has resented 
the authoritative posture of theologians and politicians pro- 
nouncing solemn nonsense on subjects they did not understand. 
It is not asking too much that teachers of science. as such, 
refrain from making solemn pronouncements upon subjects of 
which they can speak, if at all, as more or less opinionated 
laymen. 

Even on educational topics, a teacher of science, by virtue 
of being a teacher, may be rather uninformed: 

It (biology) is inseparably linked with the agricultural, economic, 
civic, and religious progress of the country. . . . The educator is 
better able to solve the problems of education when he comes to know 
that man is a rising animal and not a fallen angel. 

Besides the discipline it (biology) gives me, is there anything that 
[ ean take away which will help me in my future life. 

Accurate observation is a very rare but valuable trait, and biology 
will greatly increase the powers of observation. 

Although it appears that good memories, like good health, are 
inherited, yet it is also true that an ordinary memory can be vastly 
improved by proper training, or a good one seriously damaged by 
neglect. 

Enthusiasm for his subject on the part of the teacher is 
a valuable asset, educationally; but the more effective his 
teaching, the more danger is there in his dogmatism. We 
sometimes claim for our subjects more than we can sub- 
stantiate: 

In the first place, there are few subjects that add so much to 
general culture by increasing the number of things in which we are 
interested and about which we should have information. 

Biology does not neglect the aesthetic nature of man. If the wild 
life of this country is to be preserved for the future generations to 
enjoy, it must be protected. 

Students of even such an elementary course of biology as this, 
possess the needed information to enable them to tell the difference 
between fakes and real remedies. This is one of the important results 
that you should obtain from this study. 

Alas, even more advanced courses cannot guarantee results. 
Manv a college graduate, many a Ph.D. even, is teaching, on 
the authoritv of science, that “energy, like matter, cannot be 
created or destroved.” when all we are sure about is, first, that 
within the limits of our instruments of precision, destructions 
of energy or matter have not heen positive ly de monstrated ; 


and second, for the purposes of clear thinking in physics and 
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chemistry we find it convenient to asswme the conservation of 
energy and matter. 

Finally, the concept of “law,” which thoughtful scientists 
and philosophers have repeatedly attempted to liberate from 
the dominations of theology and political autocracy, remains 
with science teachers a mystery before which the pupil is 
made to bow and blink. Laws continue to “govern,” and vio- 
lations of law continue to ineur penalties: 


The conditions in many of our cities, where tenement houses 
are packed with people as a vacant lot is filled with weeds, violates 
all the natural laws of proper living. 


On the other hand, science teaches us that everything in the world 
happens according to law. 


Nature presents a harmonious unity, governed by fixed laws, which 
by their interaction produce an infinite variety of results. 
Always note that Nature inevitably exacts her penalties. 


No one has made such successful application of these 


laws of 
inheritance as Luther Burbank. 


A number of theories have been advanced as to why these anarch- 
istic tendencies (cancer growths) are manifested by cells which 
ordinarily live up to the natural laws. 


Man sees himself as part of a great system, governed by laws the 
operation of which are as dependable, if not as well known, as those 
of physics and chemistry. 

Uniformitarianism must be assumed, for the purposes of 
science; and we construct or “discover” laws on the basis of 
observed uniformities. We may be sure that the underlying 
uniformities are constant, and so “dependable,” perhaps; but 
in what sense are they “laws” before they are “discovered,” 
and so known? One of the teachings of science is that “man’s 
concept of truth is constantly changing,” and yet the same 
teachers of science teach that nature’s laws are invariable. If 
the latter is true, then a law, once found, should stay put, 
and so far as its domain is concerned, concepts of truth need 
not change. If the scientific concept of law is too difficult for 
the beginner to grasp, it would be better to leave the word 
entirely out of our elementary texts. If it is not beyond the 
‘apacity of the prospective teachers in college or training 
school, the idea needs more direct attention. 


I submit that so far as science has anything to say on the 


subject, none of us today knows what is the purpose of nature 
or of any natural object, structure or process. If this use of 
teleological language is defended as being merely a manner 
of speech, then it is important for science teachers to decide 
whether, in the present stage of our knowledge, such speech 
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forms are warranted as being more clarifying than confusing 
to the student of science. When the poet speaks in metaphors 
and similes he is speaking in the only language available to 
him —or to the scientist. The scientist, however, seems to 
have forgotten in many cases what the poet always keeps clearly 
in mind, namely, that he is speaking in similes and metaphors. 
When the poet says, “My love is like a red, red rose” he 
does not make the mistake of forcing upon his readers or 
listeners the suggestion of a thorny trunk. When the science 
teacher says that the Kalima butterfly is like a dead, dead 
leaf, he often makes the mistake of forcing upon the reader 
the conclusion that the shrewd little butterfly chrysalis designed 
and perfected its distinctive adult garb in order to deceive the 
birds and the lizards; or at least that kind nature provided 
the coat in order to restrict the diet of birds and lizards to 
insects that she could better spare. 

It is one thing to say that the geranium turns toward the 
window as if it loved the sunshine; it is quite a different thing 
to say that it turns toward the window because it needs the 
sunshine. It is one thing to teach that the water pump behaves 
as if nature abhors a vacuum; it is a different thing to teach 
that nature abhors a vacuum. No doubt some gain is made 
when we abandon the theology according to which Jehovah 
loves the Jews, but this gain is somewhat offset if we then 
adopt the “science” which teaches that Nature loves the 
Nordies. 

The tendency to indoctrinate is not to be considered peculiar 
to teachers of science. It is in fact a traditional part of the 
methodology of the teacher. Or perhaps it is characteristic 
of homo when he adopts the role of teacher. We should never- 
theless give some consideration to the phenomenon in order to 
assure ourselves that a program of education which undertakes 
to inculeate the scientific attitude is indeed practicable. 

With the rise of science into popular favor as a subject 
worthy of school time and effort, during the middle of the 
last century, there arose also the conflict between the educa- 
tional philosophy of the older disciplines and the supposed 
practicality of science. The humanities were of value in pro- 
portion as they were of no use, so to say; science was of no 
use, educationally, because it promised to be of value. The 
protagonists of science were confronted with well-entrenched 
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opponents who had a tradition of educational methods attested 
as of high potency. Science still had to establish itself as 
educationally worthy. What more natural than for the pro- 
moters of science to demonstrate the worth of their subjects, 
as education, by adopting the approved and accepted methods 
of the older subjects? And what 


2, for the time being, into a 


more natural than the 
transformation of science teachin 


system of doctrine ? 


This is not submitted as an explanation of the dogmatism 
of science teachers, but as a hypothesis for further investiga- 
tion. In this connection it would be well for all of us to 
gather data on the obverse phase: To what extent do we find 
cultured men and women, not specifically trained in the sci- 
ences, adopting what we like to think of as a scientific attitude, 
toward all problems? Is there any evidence of scientific skep- 
ticism and open-mindedness among students of polities and 
economies and history, comparable to the dogmatism occasion- 
ally found among students of physics, chemistry and biology ? 

It is undoubtedly true that the specialists engaged in research 
are able to maintain, with respect to their respective fields, all 
the virtues of the scientific method at a high level. It seems 
also to be true that human beings, whether research workers 
or not, tend to assume the dogmatic tone when thev begin 
teaching. The only remedy for the situation would seem to 
be in some process that keeps the teacher, as teacher, con- 
stantly in the posture of learner, whether this is by means 
of formal research or otherwise. If this is sound, it has impor- 
tant beari 


igs upon the organization and methodology of edu- 
eation, and upon the training of teachers. 














Cartesian Divers 
SADIE CrInE SHIPLE 
FRANKLIN Scuoor, ToiEepo, Onto 


Every true science classroom should make room in its 
scheme for pupil construction of devices that will create a 
desire in each student to learn about things scientific and 
at the same time develop in him the ability to see clearly, 
to imagine vividly and to think independently. 

I know of no other device that will arouse a group of stu- 
dents and hold their continued interest, as the eartesian diver 
does. To begin with very few children have ever heard of 
the device, therefore mystery lends enchantment and imme- 
diately instills in the student a certain degree of curiosity 
and curiosity is the mother of education. 

When the class is told that a cartesian diver is a clever 
little arrangement of a little bottle filled partly with air and 
water, inside a larger bottle containing water which will dive 
to the bottom when you press on the cork and come up again 
when you release it, there will immediately be a contest on 
to see which student will be able to construct the first success- 
ful one. The next race will be to see which one can outdo 
the others in making the most unique one. 

No activity should be carried on in any science classroom 
that does not teach some scientific truth or principle. We 
should therefore be sure that this activity makes clear that 
this device which was invented by Descartes the great French 
philosopher in the seventeenth century illustrates the principle 
of the transmission of pressure by liquids, the principle of 
Archimedes and the compressibility of gases. The student 
should discover that pressing on the cork pushes a little more 
water into the little bottle making it heavier and it sinks, 
releasing the cork causes the compressed air in the little bottle 
to force a little water out making it lighter and it rises. He 
should through this experience understand that a modern sub- 
marine is essentially nothing but a huge cartesian diver which 
is propelled above water by steam engines, and when sub- 
merged, by electrical motors driven by storage batteries. The 
volume of air in its chambers is changed by forcing water in 
or out and it dives by a combined use of the propeller and 


rudders. 
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The following list includes various ideas and results that 
we have from time to time worked out with our groups. We 
have used most any size and shape bottle from one to two 
inches tall to a gallon vinegar bottle for the container. For 
the diver we have used besides tiny bottles various celluloid 
dolls such as Santa Claus dolls, ecupids, dolls made from 
carrots, clothespins, pencils, pen tops, test tubes, tin tubes 


‘ 








Tr Er Cartesian Diver 


and even pieces of match sticks. In the ease of the celluloid 
dolls a hole is made in the foot to allow the proper amount 
of air and water to enter. While in the clothespins, matches, 


ete., the pore spaces are filled with air which corresponds 
to the cavity in the doll or the bottle. We often add to their 
beauty by tinting the water various colors. 

We are always able to get at least seventy-five per cent stu- 
dent participation. 
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Food and Health—-A Socialized Study Period 
SapriE Ciine SHIPLE 
Franklin Junior High, Toledo, Ohio 

Epiror’s Note.—This playlet was written by Miss Shiple’s class 
and presented to the Business and Professional Woman’s Club as 
a part of a health program. 

Characters 18 eighth-grade girls. 

Time—Several study periods. 

Place—Activity Room. 

Act I] 

Girls chatting before study period. 

Enter Jean. 

Jean. Oh, girls, Mrs. Smith just gave me the questions 
for our new unit. 

Girls. What’s it about? 

Jean. Food, I guess. 

Girls. Food? That sounds good. Are they hard? 

Jean. I don’t know; judging from our past units they are 
always hard but very interesting. Don’t you think so? 

Girls. Yes! But don’t keep us in suspense. 

Jean. As usual, she did not tell us to do this or that but 
only made suggestions. This is what it says, “Do you know 
that all foods come from plants?” 

Fern. That’s one of her challenge questions. I don’t be- 
lieve it. 

Dorothy Jane. Not so fast, Fern. ’ll bet that question 
has a big purpose in our unit. Let’s think of foods and then 
trace their origin. 

Fern. All right! How about beefsteak ? 

Dorothy Jane. Well, the cow eats grass, so in the long run 
it really comes from plants. 

Girls. What do you know about that? 

Margaret, How about eggs? Can’t trace that to plants 
very well. 

Dorothy Jane. Yes, Margaret, the hen eats grain to make 
the egg. 

Margaret. Right again, Dorothy Jane. 

Elna. Well, try fish then? 
637 
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Dorothy Jane. 

Girls. 

J ean. 

Elinore. Proceed! What is the next one? 

Jean. “How do plants make food ?” 

Thelma. My, I'll bet it will take us a month to find that 
out, but I bet Lily could do it. 

Jean. Will you, Lily? 

Taly. Yes! 

Jean. All right, we'll count on you. Here’s the next one. 
“Do you know about the different kinds of food? C-a-r-b-o- 
h-y-d-r-a-t-e-s (class pronounces), fats, proteins, water, Vita- 
min A, B, C, D. Who'll take carbohydrates ? 

Mabel. I will, Jean. 

Jean. All right, Mabel. Who’ll take fats ? 

Elinore. I will. 

Jean. All right, Elinore. Who’ll take proteins ¢ 

Thelma. I’ll take that one, Jean. 

Jean. Fine, now who’ll take water ? 

Fern. I will, Jeanny. 

Jean. All right, Fern. Now who’ll take vitamin A? 

Dorothy. I will. 

Jean. All right, vitamin B. Oh, well, I’ll take that one. 
Who’ll take vitamin C? 

Lucille. I’ll take that one. 

Jean. All right. Vitamin D? 

Josephine. Ill take that one. 

Jean. Fine! MHere’s another one. “Do you know how 
many calories we need ?” 

Helen. Calories? I never heard of that word 
I’}] try to find out about 

Jean. Good, you always were a willing worker, but I am 
almost afraid to ask anvone to take the next one 
terribly hard. 

Margaret. Let’s have it, I like shocks! 

Jean. “Wow does food become a part of the body ? 

Marie. Oh! I'd like to take that one. 


about it. 


before but 
it or them, I don’t know which it is. 


it sounds so 


I have a picture 


Jean. I guess I’m the one that receiv d the shock. Thank 


you, Marie, I’m glad you didn’t say, “Jean you take that 
one.” 





Again, the fish eats seaweed or water plants. 
Well, Jean, I guess your first question is answered. 
Write it down then, the source of all food is plants. 
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Gertrude. This seems hard but I know we are going to 
like this unit. 

Dorothy (overweight, fat). Well, who doesn’t like food 2 

Girls. Not you, Dorothy, not you! 

Jean. Do you know that our study period is up? 

Ruth. It ist Are you sure your watch is right? 

Ruby. Jean’s watch is always correct, but listen, girls, let’s 
make posters and do some outside reading. Sounds awfully 
interesting to me. 

Jean. Yes, girls, you know the only way to get a plus on 
your A is by posters or outside reading. 

Girls. (Preparing to leave) O. K., Jeanie! A word to 
the wise is sufficient! 

Act I] 

Girls seated in circle ready to display their posters and 
give their preparations. 

Jean. (Entering) How did you get along with your assign- 
ments ¢ 

Lily. Just fine, I talked it over with my mother, she told 
me all about it. It was very interesting. Even the name of 
the process is a study in itself. Listen, P-h-o-t-o-s-y-n-t h-e-s-i-s! 

Girls. Photosynthesis? Tell us more about it. 

Laly. I made the suggested poster and did the outside 
reading, too. My whole family became interested. Look at 
my little cupies ! (Displays poster of photosynthesis. The 
poster used was a green tree. The green part was covered 
with red cupies whose initials were CO... The roots we 
covered with orang cupre s whose inttials were H.O.) Photo 
synthesis is a chemical change which takes place in plants to 
produce our food. Only green plants are able to combine 
the elements of air and water and make food. This process 
is carried on in the leaves through the agency of sunlight. 
The air enters the mouth of the pores which are very numer- 
ous underneath the leaves. The working cells on the upper 
side of the leaf, contain tiny green bodies which are able to 
break up CO. into its elements (carbon and oxygen). The 
carbon combines with water to make sugar and starch, while 
the oxygen is given off as waste matter. The green cells of 
the plant act as food factories which are run by the powers 
of sunlight. Photo means light, synthesis means putting to- 
gether. Summary: 
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1. Occurs only in plant cells containing clorophyll. 
2. Operates only in the presence of sunlight. 

3. Absorbs carbon dioxide. 

4. Sets oxygen free. 


5. Constructs carbohydrates. 
6. Stores away light and heat energy in the form of poten- 
tial energy. 

Florence. What are those cupies ? 

Lily. They represent water and carbon dioxide. 

Girls. Fine! 

Mabel. Nothing on me, fair photosynthesis. I made two 
suggested posters. I am sure you'll like them Dorothy because 
they contain so many good things to eat. 

Dorothy. Hurrah! 

Girls. Isn’t it fine, surely looks good. 

Mabel. Not so fast, my dear girls. I found out that too 
many of these are not good for us. 

Dorothy. Ah! 


Mabel. (Displays poster of carbohydrates cut from maga- 


zines.) There are two carbohydrates, sugar and starch. Sugar 
gives us fuel and energy. Some of the carbohydrates are: 
beans, cookies, preserves, peas, hominy, potatoes, jellies, and 
cakes. Are there any questions ? 

Jean. What did you say they do for us? 

Mabel. They give us fuel and energy. 

Elna. What if we ate too many ? 

Mabel. You would be overweight. 

Lucille. What if we didn’t eat enough ? 

Mabel. You would be underweight. Are there any more? 

Jean.’ Who had the next assignment? 

Elinore. (Displays poster of fats.) I made a poster, too, 
Dorothy dear, and I found out that you must run right on 
past these and leave everyone for your friend Gertrude. 

Dorothy. I suppose you are “cruel only to be kind.” 

Elinore. Don’t exercise your literary trend on me; I know 


Shakespeare said that, but to return to the poster. Fats pro- 


duce fuel and energy. The foods listed under fats are: bacon, 
butter, cream, cocoa, vegetable fat, animal fat, whole milk, 
ice cream, peanut-butter, and oils. Are there any questions? 
Elna. What did you say they do for us? 
Elinore. Fats produce fuel and energy. 
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Mary Jane. What if we eat too many fats? 

Elinore. You would be too fat. 

Thelma. (Displays poster of proteins.) I found out that 
we mispronounced this word yesterday. It is p-r-o-t-e-i-n-s, 
proteins. 

Dorothy. What’s in a name? A rose by another name 
would smell as sweet. Tell us about them. 

Thelma. Proteins build muscle and tissues. Some of the 
things listed under proteins are: beans, cereals, cheese, eggs, 
fish, meat, milk, nuts, and peas. Are there any questions? 

Lucille. What did you say proteins do for us? 

Thelma. Proteins build muscles and tissues. 

Ruby. What if we eat too many? 

Thelma. You would have high blood pressure. 

Jean. Good—how about the next? 

Fern. (Displays girl drinking water poster.) Water 
quenches thirst, aids digestion, helps circulation, regulates the 
nervous system, and carries off waste matter. You should 
drink 6 to 8 glasses every day. 

Jean. Oh, I drink more than that. 

Fern. All the better, Jean. 

Jean. Who had the next assignment ? 

Four Vitamins. We guess you had better listen to the story 
our posters tell. (Shows vitamin posters.) 

Dorothy. (Displays poster of vitamin A.) Vitamin A 
promote growth and protects from certain eye diseases. Some 
of the things on the table of vitamin A are: string beans, 
peas, asparagus, cream, milk, cheeses, oranges, and tomatoes. 

Jean. (Displays poster of vitamin B.) Vitamin B pro- 
motes growth, protects from certain digestive troubles and 
nerve diseases. Some of the things listed under vitamin B 
are: onions, milk, potatoes, cabbage, celery, pineapple, cheese, 
peas, asparagus, and oranges. 

Lucille. (Displays poster of vitamin C.) Vitamin C pro- 
tects from scurvy; affected by heat. Some of the things listed 
under vitamin © are: tomatoes, citrus fruits, milk, white pota- 
toes, onions, strawberries, and dried beans. 

Josephine. (Displays poster of vitamin D.) Vitamin D 
is essential for disease resistance. One of the common dis- 


eases is rickets. Some of the foods listed on the table of 
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vitamin D are: egg yolks, cod liver oil, and we should take 
Violet Rays. 

Thelma. Will the vitamins tell the benefits of each ? 

Dorothy. Vitamin A promotes growth and protects from 
certain eye diseases. 

Jean. Vitamin B promotes growth, protects from certain 
digestive troubles and nerve diseases. 

Lucille. Vitamin C protects from scurvy; affected by heat. 

Margaret. What is scurvy? 

Lucille. Seurvy is a skin disease caused by not having 
enough fresh foods. 

Josephine. Vitamin D is essential for disease resistance. 
A common disease is rickets. 

Elna. What is rickets? 

Josephine. Rickets is a disease which softens the bones, 
especially the bones of the legs and the spine. 

Jean. Calories? Who had that topic ? 

Helen. <A calorie is a unit of heat. It is the amount of 
heat needed to raise the temperature of one pound of water 
4° Fahrenheit. Thus when we say that there are 3,400 eal- 
ories in one pound of butter we mean that there is enough 
heat in it to heat 3,400 lbs. of water 4° Fahrenheit. A work- 
ing man needs 3,400 calories each day and an ordinary man 
needs 2,000 calories. A growing child needs about 2,200 eal- 
ories. To say that a person needs 3,400 calories is not the 
same as saying that the person must eat 1 lb. of butter a day. 
It means that we must eat many different kinds of food. This 
is one hard and fast rule — eat moderately. 

Girls. I guess we had better learn to count them. 

Helen. That’s just what I wanted you to say! Will any- 
one volunteer to tell me everything they ate today? 

Dorothy. I will. For breakfast I had four pancakes. 

Helen. That is 500 ealories. 

Dorothy. A dish of oatmeal with cream. 

Helen. 300 calories. 

Dorothy. 2 or 3 cookies. 

Helen. 150 calories. 

Dorothy. 1 eup of cocoa. 


Helen. 300 calories, making a total of 1250 calories for 
your breakfast alone. What did you have for lunch ? 
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Dorothy. Cream of asparagus soup. 

Helen. 150 calories. 

Dorothy. 2 sandwiches. 

Helen. 300 calories. 

Dorothy. Cream frosted cake. 

Helen. 400 calories. 

Dorothy. A glass of milk. 

Helen. 150 calories, making a total of 1000 calories for 
lunch. What did you have for dinner? 

Dorothy. Oyster soup. 

Helen. 300 calories. 

Dorothy. Mashed potatoes. 

Helen. 200 calories. 

Dorothy. Chicken. 

Helen. 400 calories. 

Dorothy. Baked beans. 

Helen. 300 calories. 

Dorothy. Tomatoes and spaghetti. 

Helen. 300 calories. 

Dorothy. Chocolate pie. 

Helen. 350 calories. 

Dorothy. 1 cup of coffee. 

Elna. You should never drink coffee. 

Helen. 100, making a total of 1950 calories. Did you 
have any candy today ? 

Dorothy. Yes, 3 chocolate bars. 

Helen. 600 calories. 

Dorothy. And one ice-cream soda. 

Helen. 350 calories. , Dorothy, you have had 5,150 calories 
today. 

Margaret. Why, Dorothy, you eat more than a working- 
man should. 

Helen. Who else will volunteer to tell me everything they 
ate today ¢ 

Gertrude (underweight). - Vl bet you want them to laugh 
at me, too. 

Helen. What did you eat for breakfast ? 

Gertrude. I didn’t eat any breakfast. 

Helen. You should always eat breakfast. Well, what did 
you have for lunch ? 
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Gertrude. 1 glass of milk. 

Helen. 150 calories. 

Gertrude. 1 sandwich. 

Helen. 150 ealories. 

Gertrude. 1 orange. 

Helen. 100 calories, making a total of 400 calories. What 
did you have for dinner? 

Gertrude. Tomato soup, but no potatoes. 

Helen. 125 calories. 

(rertrude. Small piece of steak without bread. 

Helen. 200 calories. 

Gertrude. Lettuce salad. 

Helen. 100 ealories. 

Gertrude. Cornstarch pudding. 

Helen. 300 calories, making a total of 725 calories for 
your dinner. Gertrude you have had only 1125 calories, 
all day. 

Elna. Why, Gertrude, I would think you'd starve. 

Margaret. Hurry on, girls, I had a peek at Marie’s poster 
and it sure is funny! She says it is her boy friend. 

Girls. Show us, Marie. 

Marie. (Outline of digestive tract) In the mouth the food 
is chewed and mixed with saliva which changes the starch to 
grape sugar. It is then swallowed. It then passes through a 
large tube called the esophagus, to the stomach. Here the 
food is churned and mixed with gastric juice, which digests 
the proteins. It then passes through the pylorus into the 
small intestine. It is now acted upon by the bile which is 
secreted by the liver, the pancreatic juice which is secreted 
by the pancreas, and the intestinal juices from the wall of 
the intestines. The bile aids in the digestion of fats. The 
pancreatic juice finishes the proteins, changes the remaining 
starch to sugar, and the fat to soap. The small intestine is 
lined with a delicate membrane which is covered with villi. 
These are little hairlike projections which reach down and 
take the part of the food that is ready to pass into blood. The 
remaining food passes on into the large intestine (the colon). 
It remains here for some time but is finally excreted as waste 
matter. The kidneys act as a filtration plant for the body. 
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Florence. I couldn’t do that in a lifetime but I did do 
some reading. 

Girls. Just as we expected. You do like to read, don’t 
you, Florence ? 

Ruth. What did you read? Tell us! 

Florence. Over Indulgence in Food as the Cause of Dis- 
ease, by Kathleen Norris. (Reads.) 

The article stated that sickness is our punishment for being 
greedy and thoughtless. We break the laws of the body and 
pay in headaches, stomach troubles, rheumatism and other ail- 
ments that are enriching patent medicine manufacturers. A 
great doctor says that all our ills come from overeating. It 
is estimated that everyone eats from three to five times too 
much. 

Girls. Three to five times too much. That surely makes 
you want to tell everyone about correct eating. 

Jean. (Jumping up.) A great idea. Let’s all make a slo- 
gan and have a slogan display tomorrow. 

Girls. All right! 

Jean. In the meantime, balance your diet and don’t eat 
too much. 


Acr III 
Recitation: “Keep Your Own Machinery Fit” 
I—You know the model of your car, 
You know just what its powers are. 
You treat it with a deal of care, 
Nor tax it more than it can bear. 
But as for self that’s different, 
Your mechanism may be bent, 
Your carburetor gone to grass, 
Your engine just a rusty mass. 
II—Your wheels may wobble and your gogs, 
Be handed over to the dogs. 
You skip and skid and run and slide, 
Without a thought of what’s inside. 
What fools indeed we mortals are, 
To lavish care upon a ear, 
With ne’er a bit of time to see 
About our own machinery. 
Slogan display. Black letters on white cardboard. 
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1. Keep your own machinery fit. 


2. Get weighed. 
3. Overweight? Work down to standard. 


4. Underweight? Work up to standard. 
5. Don’t overeat. 
6. Regulate your body with food not medicine. 
7. Drink milk every day. 

8. Drink 6 or 8 glasses of water daily. 

9. Eat fruits and vegetables every day. 

10. Exercise in the air and sunlight. 

11. Sleep 9 to 10 hours with windows open. 

12. Eat cereals every day. 

13. Eat meat almost never. 

14. Remember we eat from three to five times too much. 

Curtain—the end. 

If desired—Jean says, Now we will show you how we keep 
fit—followed by several dances which the girls have learned 
in their physical training. 








Abstracts of Articles on Science Education 
BIOLOGY 


Democracy, A Biological Problem. M. F. Guyer. School Science 
and Mathematics, XXIX: 974-976, December, 1929. The innermost 
qualities of men, which determine what they shall be as citizens, are 
handed on as certainly as are the obvious characters of stature, 
complexion, and bodily structure. Successful government must be 
built upon these inner urges and convictions of the individual. 

A suecessful democracy then can spring only from good blood. For 
this reason, democracy is a biological problem. 

In the light of this fact, it becomes highly disconcerting when it is 
realized that the lower one-sixth of the population is producing one- 
half of the next generation. The great danger of any democracy is 
the falling birth rate among the superior and the maintained birth 
rate of the inferior classes. This has been the fate of past civiliza- 
tion and, if it continues, why not of America? The future of the 
United States depends upon a degree of intelligence, courage, and 
energy that will lead her people to deal successfully with the four 
chief menaces of democracy: (1) war, (2) unwise charity, (3) unde- 
sirable immigrants, and (4) ‘relative infertility of superior stocks. 
The study of eminence indicates that superior capacity runs in fami- 
lies. Also the study of identical twins as contrasted with fraternal 
twins shows the power of heredity in making the former’ much more 
alike than the latter, despite environmental influences. 

Forty-seven per cent of our white population grade below the 


mental age of thirteen, and twenty million of the people have not: 


sufficient intellect to complete the grammar school. In 1924, seventy- 
six thousand persons were graduated from colleges and universities, 
while 93,000 were admitted to hospitals for mental diseases. 
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Less than 10 per cent of the feeble-minded are in institutions, 
while the rest are at large reproducing their kind at a rate twice 
that of the superior class. Perhaps a greater menace arises from 
the fact that there are between seven and ten millions of normal- 
appearing but feeble-minded carriers among our population. If all 
the actively feeble-minded in the United States could be blotted out 
today, we should have a resurgence of 100,000 active cases in the next 
generation coming from these carriers, 

The poor quality and unrestrained fecundity of many immigrants 
present a serious threat to American institutions. 

Since the rigors of natural selection have been eased, it becomes 
imperative for intelligent persons to substitute sound, intelligent per- 
sonal selection, if our nation is to live and advance.—F, C. J. 


Teaching Biology in the Secondary Schools. HeErvert E. WALTERS. 
School and Society, XXXI:101-108, January 25, 1930.—For thirty 
years, periodic attempts have been made to rebuild the curriculum 
in biology and to formulate better methods of teaching. In this, 
however, one should not be discouraged. For “things that stay settled 
are dead and hopeless.” 

In achieving successful results in education, four factors are highly 
important, and in terms of percentage may be rated as follows: the 
pupil, 40%; the teacher, 30%; equipment, 10%; and the plan fol- 
lowed, 20%. 

On the part of the pupil, his heredity is most important. “You 
‘annot make silk purses out of sow’s ears, nor can you put up two 
quarts of intellectual jam in a pint jar. Neither can you do justice 
to a two-quart jar with only a pint of intellectual jam.” Individual 
differences must be recognized, and the teaching materials must be 
adapted to the pupil’s ability. 

Next in importance to the pupil comes the teacher. Good teachers 
are hard to get. 

The writer recognizes the value of good equipment, but believes 
that the supreme values are the things of the spirit which cannot 
be purchased. The spirit and enthusiasm of the teacher can go far 
to overcome the limitations of inadequate equipment. 

Planned biology teaching should be formulated to realize the 
following objectives: (1) to gain control of nature economically, 
for civilization is “based squarely on the _ biological business 
of the cultivation of crops and the production and maintenance of 
domestic animals. Our daily bread and meat depend upon the biology 
of the farm and the ranch.” Moreover, a knowledge of health laws 
that will enable the pupil to live a strong, vigorous, and active life, 
are of even greater moment than those which prepare for the intel- 
lectual and social life. (2) To learn a body of organized facts about 
living things. This will enable the pupil to keep in sympathy with 
his environment, to enjoy his leisure, to have a never-failing interest 
in things about him, and to grow old gracefully. (3) To practice 
the scientific method of thinking. This is one of the greatest contri- 
butions to science. In developing the scientific method the following 
considerations are important: 

(a) To gather facts, on the evidence of one’s own senses and 

without recourse to authority. 

(b) To arrange the facts. The encyclopedic mind is not valuable 
unless the facts are assorted and made available for use. 

(c) To compare with other known facts. This involves wide read- 
ing, to know what has been accomplished by others, by what 
steps they have reached conclusions, and what value may be 
attached to their findings. 

(d) To draw a conclusion from the facts. The ability to properly 
connect cause and effect gives the individual the highest and 
most satisfying intellectual exercise in his whole experience. 
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It helps to displace superstitions, such as the idea that handling 
toads causes warts. 

(e) To verify the results. This is always a concluding and neces- 

sary step in the scientific method. 

he scientific habit of mind is a greater “boon to humanity than 
all the material triumphs, great as they are, that characterize the 
science age in which we live.” It helps the pupil to see that research 
is possible to every careful observer and thinker. For, as Dr. H. C. 
3umpus has said, “research consists simply in seeing things without 
being told.” 

The best biology teachers often fall short of their goal of achieve- 
ment. While valuable, the laboratory may be over-exploited. A pro- 
test is made against long, tedious exercises accompanied by extensive 
drawings designed to keep restless, active pupils occupied. 

Finally the supreme value of the scientific attitude of mind should 
ever be kept uppermost. Also, the highest consideration in science 
teaching is a teacher with vision and pupils with innate capacity 
to learn.—F. C. J. 


Aims in High School Biology. JEROME ISENBARGER. School Science 
and Mathematies, XXX, 121-122, February, 1930.—With regard to 
science, the need of the public schools today is a unified program 
extending from the lower grades through to the senior high school. 
This would eliminate lost motion, prevent duplication, and give the 
material grade sequence within the plan. 

General science in the school curriculum is primarily a study of 
the environment. “The special sciences, physics and chemistry, on 
the other hand should lead to understandings of scientific principles 
which are illustrated by things and phenomena of the environment.” 

siology takes an intermediate or transitional position. Biological 
subjects give the student an appreciation of the great out-of-doors 
and at the same time equips him with an understanding of certain 
principles involved in many civic and economic applications of the 
subject. 

Biology should be presented as a course of principles and general- 
izations. Simultaneously the nature study or natural history phase 
of the subject will lead boys and girls to see and appreciate, should 
not be neglected. They need to understand the enormous economic 
import of insect injury to fruits and grains, but at the same time 
biology should reveal to them the “secrets of the trees, the birds, and 
the bees.” 

Above all, tenth zrade pupils should find biology to be a live study 
of life and not a dissection of dead material. In all laboratory 
work living specimens should be employed which would represent at 
least one stage in the life histery of the organism. 

Teachers trained in the methods of research but unacquainted with 
the technique of instruction, are too likely to crganize the course in 
terms of subject matter rather than in terms of the social needs 
of boys and girls. “The chief attention should be centered in the 
pupil rather than in the subject.” Experience and pedagogical train- 
ing are both invaluable to the teacher in enabling him to take a 
correct perspective with reference to the aims to be accomplished. 

-F. C. J. 

History of Biology in the High Schools of Chicago. WarraLo 
Wuirney. School Science and Mathematics, 30: 148-152, 1930.—A 
short paper on the introduction and development of biology in the 
high schools of Chicago, written by a teacher who has been identified 
with many of the incidents described in the paper. 

The author points out that biology as a laboratory subject was 
first included in the science work of the Chicago schools in 1892, 


when biology was made a required subject in the high school curric- 
The difficulties involved in securing outlines of courses, read- 
ing materials, text books, are covered rather fully.—F. R. G. 
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Utilizing the Natural Interests of Pupils in Teaching Biology. O. D. 
FRANK. School Science and Mathematics, 30: 30-41; 161-165; 265-271; 
396-399. 1930.—A series of articles of great value to teachers of 
biology, general science and elementary school science. The first 
paper concerns notebooks, animal tracks, growth of trees, insect life 
histories, and suggestions for field trips. 

The second paper discusses seed study, earthworms, leaf life his- 
tories, raising silkworms, and several additional subjects. 

The third paper contains a detailed outline for a study of the 
apple, also one for the orange. Many suggestions are given on the 
place of collections in science work, the use of the camera, blueprints, 
nature poem booklets, and methods for exchanging collections are 
discussed in some detail. 

The fourth paper discusses the balanced aquarium, the cricket 
garage, bacteria cultures, electric charts, victrola day, and methods 
for keeping a record of science readings. 

Teachers who believe that science instruction should rest on experi- 
ence in concrete situations, will find many valuable suggestions in 
this series of papers that can be used very effectively in either ele- 
mentary or high school science classes.—E, R. G. 


An Analysis of Biological Drawings. AMER M, BELLEW. School 
Science and Mathematics, 30: 490-497, 1930.—This is a summary of a 
study of drawings in high school zoology as aids to the pupil in 
making analytical observations and in remembering observations. 
None of the original data are included in the article, though a 
citation is given to another paper published in School Review, Vol. 
36, pages 284-295. 

The author concludes that representative drawings are of little 
value in assisting the student to make analytical observations or to 
remember accurately the details of observations. 

Analytical drawings in biology are regarded as valuable for secur- 
ing both analysis and retention. The author recommends that the 
emphasis in drawings should be shifted from the artistic, pictorial 
type of notebook work to analytical drawings that apparently give 
better training.—E. R. G. 


The Contents of the Biology Course. Atrrep C. KINsSEy. School 
Science and Mathematics, 30: 374-384, 1930.—An article of opinion, 
giving in detail the pros and cons underlying the organization of 
a high school course in biology, with respect to the following issues: 

1. Shall the course consist of one-half year of botany, or one-half 

year of zoology ? 

2. Shall the course be-a detailed study of a limited number of 

species that illustrate major classes? 

3. Shall the course be exclusively physiology and morphology, or 

a resumé of several sub-sciences. 

4, Shall the course emphasize pure science or applied science, espe- 

cially with respect to human hygiene and sanitation? 

These issues and others are discussed critically by an author of 
one of the recent biology textbooks.—E, R. G. 


CHEMISTRY 


The Siory of Aluminum. Harry N, Hotmes. Journal of Chemical 
Education, VIT: 244, February, 1930. “The story of Charles M. 
Hall, like the classics, will be told many times, but it will never lose 
its appeal to the imagination.” Professor Holmes reviews briefly the 
story of Hall’s interest in the problem of producing aluminum from 
its ore, quoting at some length from Hall’s address on the occasion 
of his reception of the Pekin Medal in 1911,—C. J. P. 
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The Problem of Problems in High School 
Winter. Journal of Chemical 
1930. 


Chemistry. Pau K. 
Edueation, VII: 355-357, February, 
More discussion on the gas law problems, including an attempt 
to have students rationalize their chemical calculations involving the 
laws.—C. J. P. 


Do Students Who Study Chemistry in High School Elect That Sub- 
ject in College? CuirF R. Otro and MasBet CLAIRE INLOW. School 
Science and Mathematics, 30: 292-294, 1930.—This brief paper con- 
cerns 906 graduates of a State Teachers College, with respect to 
chemistry studied in high school and in college. 

The authors find that 11 per cent of the students entered the col- 
lege with high school chemistry; 50 per cent of these students did 
not study chemistry in high school or college. Among the students 
who did not elect chemistry in secondary schools, 4 per cent of this 
number were found to have studied college chemistry. In general, 
only 50 per cent of the students studying chemistry in high school 
studied the subject in college. 

The authors conclude that the teaching of chemistry in high schools 
does not encourage the election of college chemistry to any appreci- 
able extent.—E. R. G. 


GENERAL SCIENCE 


A Comparison of Two Methods of Teaching one Problem in General 
Science. J. E, Corpatty. School Review, XXXVIII: 61-66, January, 
1930.—There is great need for objective studies relating to the effec- 
tiveness of various methods of teaching science. The writer points 
out accepted weakness of the traditional class recitation and then 
proceeds to give comparitive results of teaching one problem in gen- 
eral science to classes “of about the same average intelligence” 
the “class recitation” and the “unit method.” 
elaborate, are interesting. The 


by 
The data, though not 
conclusion is: “The results of the 
investigation tend to show that neither method of teaching is di- 


tinctly superior to the other. The determining factor is the teacher, 
not the method or device.’”—C. J, P. 


Some Problems Relating to Exploratory Courses. FE. C. CLINne. 
School Review, XXXVIIT: 206-210, March, 1930.—A brief statement of 
the criteria of exploratory courses in the junior high school and a 
reference to the chilled ardor of administrative officers for “general” 
courses are followed by a characterization of two entirely different 
methods of exploration. The first is the “try-out’” course; the second 
is the general introductory course. General science is described as 
successful introductory course in the field of science.—C. J. P. 


The Effects of Previous Upon Subsequent Courses in Science. A. W. 
Hvurp. Educational Administration and Supervision, XVII: 144-146, 
February, 1930.—This article reports briefly the results of a study of 
the effects of a course in general science upon a subsequent course 
in physics by determining for physics students not having general 
science and those having general science the gains made in twelve 
units of the physics course. Initial and final tests were given for 
each unit in each group of students. Several conditions are indicated 
by the data obtained: 

“1. Differences in mean scores on pretests show that in some re- 
spects those having general science are superior as groups. . . .” 


“9 


Differences between groups (those having and those not having 
general science) seem somewhat accentuated in the final tests.” 
According to the writer, the data indicated further: (a) that a 
course in general science helps in some fields of physics, notably 
electric lighting and heating, ventilating and humidifying; (b) that 
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in more unrelated fields there is apparently less indication; (c) that 
there seem no general ablities gained from general science which 
carry over into the field of physics, and (d) that there is no selec- 
tive function of general science to sort out students of superior 
ability. 

It is unfortunate that the reader is not shown the tests upon 
which the study is based, nor is there given a reference to these 
tests —C. J. P. 


PHYSICS 


An Experiment in Directing Thinking in Physics. TRENE R, BLANK, 
School of Education Journal of the University of Pittsburgh, March, 
1930, p. 90-96.—Equated groups of pupils (experimental and control) 
were used to evaluate a “Study Guide Method.” This method was 
used during two school years in heat, sound, and light. Objective 
test scores are the criteria of achievement. The statistical treat- 
ment of the data is adequate and the conclusions fairly well substan- 
tiated, though in no case does the critical ratio reach the degree of 
certainty. 

Indications are that the “study guide” tends to increase measured 


achievement. The experimenter gives testimony that pupils respond 
well to the guide. The guide, itself, is not explained in the article, 
—A. W. H. 


Objectives of a Proposed Course of Study in Physics for Senior 
High Schools. G. C. MUTHERSBAUGH. School Science and Mathematics, 
XXIX : 943-954, December, 1929.—A summary of this study is given 
in the first paragraph of the published article: “The purpose of 
this study is (1) to determine the specific objectives in physics as 
found in textbooks, courses of study and physics treatises, and (2) 
to indicate the frequency of occurrence in these sources. After the 
least important objectives have been eliminated, the final list, se- 
lected on the basis of usefulness, interest and frequency, will yield 
a much more reliable course of study than that in use at the pres- 
ent time.” 

Two hundred forty-two specific objectives are finally listed, the 
first 221 being selected as indicated in the first paragraph from an 
original list of 1018. Twenty-one new objectives are added by the 


author.—A. W. H. 


A Study of the Contents of the Laboratory Course in High Schoot 
Physics. FE. W. Kiester and Francis D. Curtis. School Science end 
Mathematics, XXIX: 980-85, December, 1929.—Laboratory exercises 
found in eight laboratory manuals were listed and sent to several 
hundred experts for evaluation. Ninety-one judgments on the points 
(1) essential, (2) desirable, and (3) undesirable, were received. Final 
lists of exercises are given in the article, showing (a) the number 
of manuals giving each, (b) the number of ratings of 91 including it, 
and (c) the average rating value, based apparently on these two 
criteria. The data are given so that a teacher of physics may have 
some objective criteria to use in selecting exercises for the labor- 


atory.—A. W. H. 


Reorganization in Physics. A. W. Hurp. The North Central Asso- 
ciation Quarterly, IV : 227-293, September, 1929.—A list of 19 teaching 
units are given in the article, the selection being based on an objec- 
tive analysis of the literature on the teaching of physics written 
from 1900-1926; and a subjective use of the ultimate and immediate 
aims of the North Central Association of College and Secondary 
Schools as ‘set forth by the Sub-Committee on Standards of the 
Commission of Unit Courses and Curricula. 
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Unit I and Test I are printed in full and some data obtained from 
unit tryouts are included. The data bear upon preliminary and final 
test ratings of (1) all students: (2) those having and those not 
having a previous course in General Science; and (3) seniors and 
juniors. Numbers and per cents of pupils giving correct responses 
to some test items are also given, together with a partial list of pos- 
sible extra projects to be engaged in by more capable pupils. 

Each’ unit is planned to contain a list of common activities for all 
pupils, suggested supplementary activities for capable pupils, and a 
list of suggested reference books.—A. W. H. 





Better Demonstrations in Physics. N. Henry Brack. School 
Science and Mathematics, 30: 366-373, 1930.—An excellent paper de- 
scribing lecture demonstrations with: electroscope: projection of 
string vibrations; continuous spectrum; absorption spectrum; bright 
line spectrum; and a color mixer,—all the demonstrations being per- 
formed with an are light. Six illustrations are included. 

The author urges science teachers to study the recent catalogs of 
such foreign dealers in laboratory apparatus as E. Leybold’s Nach- 
folger in Cologne, and Max Kohl in Chemnitz. 

Teachers of college physics and of physics in the larger high schools 
will find this article of great value. An enormous improvement could 
be brought about in the teaching of light in the smaller schools, 
if the equipment as described were available for use.—E. R. G. 


Ts High School Mathematics an Adequate Preparation for High 
School Physics? Jerome G. LeMmMerR. School Science and Mathe- 
matics, 30: 41-44, 1930.—A brief study of data obtained by giving an 
inventory test for mathematics needed in high school physics to 
third-year high school physics classes. The results from seventy- 
seven pupils are analyzed with respect to the deficiencies revealed 
in arithmetic, algebra, and geometry. 

The conclusions to be drawn from this study may not be regarded 
as valid, since a relatively small group of pupils was tested. How- 
ever, the data indicate that even a superior group of high school 
physies students are not able to do successfully the simple tasks in 
algebra, arithmetic, and geometry that are required in doing satis- 
factory work with the numerical problems of high school physics. 

This study is an example of a growing number of detailed investi- 
gations that will ultimately show how to secure better learning in 
this subject.—E. R. G. 


SCIENCE TEACHING 


Problems of Science Teaching at the College Level. ARrcHER WILLIS 
Hvurp, University of Minnesota Press, Minneapolis, Minnesota, 1929.— 
The studies included in the volume are as follows: 

1. To determine the possibilities of limiting the number of cada- 
vers for use in the laboratory in human anatomy. 

2. To investigate the possibilities in the partial replacement of 
laboratory work in human physiology by library work, 

3. To investigate the possibilities in limiting the time given to 
laboratory work in human physiology. 

t. To investigate the value of laboratory work in “Mechanics.” 

5. To investigate the effect of class size in “Heat.” 

6. To investigate the effect of class size and other determinants 
of achievement in “Electricity and Magnetism.” 

Accounts of these studies are preceded by a chapter reviewing pre- 
vious experimental studies made in the college and secondary school 
field, 

While the findings themselves are significant, probably the primary 
values inhere in the several techniques used and the underlying logic 
of these techniques. 
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For the experiments, objective tests were constructed and validated ; 
techniques of matching students for experimentation investigated ; 
and student and faculty opinion secured and tabulated. The follow- 
ing criteria for the judgment of conclusions were used in the several 
studies 

1. The achievements of individual students paired on one or two 
bases, which are thought to be best from past experience. 

2. The achievement of equated groups based on equality in one 
or two bases which are thought to be best from past experience. 

3. The achievements of equated groups based on many past rat- 
ings (including psychological tests), any or all of which may be 
significant. 

4. The achievements of individual students, paired on bases which 
are proven to be significant. 

5. The achievements of groups, equated on bases which are proven 
to be significant. 

6. The achievements of groups, not equated, but which are found 
comparable on many past ratings and may be compared, therefore, in 
of achievement in “Electricity and Magnetism.” 

7. The achievements of a group showing a peculiar variation from 
several other groups which are selected on a similar basis. 

8. The achievements of a group judged from that of a smaller 
group shown to be equivalent to a random sampling. 

9. The achievements of individual students exposed in turn to 
different methods, the effect of one method being obviated by halving 
the groups and using alternative methods with each half initially. 

10. The achievements of random samples of students from classes 
over a period of years, on the assumption that chance will equate 
the groups. 

“No particular criterion was shown to be superior to any other. 
The highest probability would be expected from the use of as many 
as possible, each one acting as a check on the other. If any basis 
of pairing could be proven significant so as to yield a coefficient 
of .90 or higher, the procedure of pairing students on this basis 
would be justified. Apparently, there are no such proven bases as 
yet. There may be in the future, but there is no proof that there 
will be.” 

Statistical data are supplied in support of the following conclu- 
sions: 

1. There is no evidence, except individual opinion, to warrant the 
belief that, under the conditions existing in the Anatomy Depart- 
ment of the University of Minnesota, one cadaver for each two 
students is more advantageous than one for each four students, as 
far as the measure of achjevement employed could determine. 

2. There is some evidence to indicate that seven and one-half 

hours of laboratory work in human physiology, as carried on in the 
Medical School of the University of Minnesota, produce measurable 
achievement in excess of that produced by five hours of laboratory 
work plus two and one-half hours of library work. 
3. It has been shown that the addition of laboratory work in the 
course in elementary physics (mechanics) at the University of Minne- 
sota on the part of architectural students would raise their achieve- 
ment records in certain specific items associated with laboratory 
activities. There is no evidence, however, to show increased achieve- 
ment in items associated with the other activities of the course. 

4. There is additional evidence that class size is not a significant 
factor in achievement in elementary physics under present instruc- 
tional conditions. Achievement seems to be more a matter of indi- 
vidual incentive, capacity, and effort. 

5. Existing measures of educational products need further study 
and improvement. Many abilities, presumably developed by science 
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instruction, have not been objectively measured and there 
objective proof that the claims are just. 

6. Abilities presumably gained in the laboratory have not been 
measured objectively as yet, though a beginning was made in this 
study in the laboratory items incorporated in the second objective 
test used in mechanics. 


is no 


7. Subjective opinion largely determines present instructional prac- 
tices in science. 

8. M scores serve as convenient and valuable means of expressing 
all ratings. They are then expressed in readily comparable units. 

9. Raw scores in classroom tests are as valuable for certain pur- 
poses of comparison as scores where individual questions are given a 
weighted scale value. 

10. Evidence shows that the method of weighting letter marks in 
a given subject has no effect on the correlations obtained when 
these ratings are used as one variable. No evidence is given, how- 
ever, to show that the same weighting for all subject letter marks 
does not affect the correlations. 

11. Some objective evidence is given to show that new type tests 
involve inental functions not involved in the conventional types. 

12. A majority of students in the experiment in mechanics pre- 
ferred objective tests. Judged by the frequency of mention, the 
primary reason is that they cover more ground and thus give the 
student more chance to show what he knows. A combination of 
conventional and objective tests is probably desirable. 

13. There is objective evidence in the large percentage of can- 
cellations and failures, that either the subject of mechanics is not 
adapted to student needs, or, that the students are not prepared to 
undertake the work. 

14. Subjective opinion from three questionnaire returns indicated 
that the main function of the laboratory is to give the student 
acquaintance with scientific apparatus and develop skill in its use, 
and to furnish concrete material for illustration and verification. 

15. Student opinion indicates a desire that mechanics may be 
more practical, more illustrative of applications of physical prin- 
ciples, and less theoretical and mathematical. 

16. Evidence shows that factors other than intelligence are pow- 
erful at the college level, or that the intelligence tests do not measure 
certain features of intelligence which are operative in college work 
especially. 

17. Objective tests in mechanics at the University of Minnesota 
show that students who have studied high school physics are greatly 
superior at the beginning of the course to those who have not stud- 
ied it. 

18. Students enrolled in mechanics who have studied high school 
physics are not of significantly higher rating in the freshmen en- 
trance test scores than those who have not studied high school 
physics. 

19. Achievement in mechanics is significantly higher on the aver- 
age for those who have had high school physics. The difference is 
much less, however, than initial differences in the preliminary test 
covering the field of high school physics. Success in high school 
physics contributes to success in university physics in this case, but 
the lack of the former does not prohibit success in the latter. Either 
large initial differences due to the study of high school physics are 
much diminished during the course in mechanics, or the content in 
mechanics is sufficiently different to discount initial differences in 
high school physics. 


The last chapter is supplementary to the previous chapters and 
the conclusions are given separately as follows: 
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1. No differences in achievement between the members of large 
and small class groups due to class size are noticeable. 

2. New type objective examinations in magnetism and electricity 
are not found to be any more valid than conventional examinations, 
using the final quarter mark as a criterion of validity. 

3. No valid criteria for pairing students for experimental work 
in method were found in this study. 

4. Students having had high school physics show a tendency on 
the average to rate higher in the University course in magnetism and 
electricity at Minnesota, but they are not markedly superior to those 
not having had the high school course. 

5. Students having had high school physics rate significantly 
higher, on the average, in a test covering the content of high school 
work in magnetism and electricity than those not having had the 
high school course. 

6. Students in both high school and university show surprisingly 
low percentages of correct responses to items covering the respective 
courses in electricity and magnetism. Either the expectations of 
instructors are too high, the questions are too difficult, or the stu- 
dents do not measure up to reasonable standards. 

7. The number of sciences studied in high school serves as no 
reliable criterion of achievement in the university courses in physics. 

8. Students taking mechanics and heat, or mechanics, heat and 
optics in the University do better, on the average, than those taking 
mechanics alone, in the course in electricity and magnetism. The 
students taking heat alone in addition to mechanics do as well as 
those taking optics and heat. 


Superstition and Science Teaching. J. O. FRANK. School Science 
and Mathematics, 30: 277-282, 1930.—This paper is a summary of an 
investigation started in 1924 in the State Teachers College, Oshkosh, 
Wisconsin, and includes three and one-half pages of tables giving 
detailed descriptions of the common superstitions found in the Fox 
River Valley of Wisconsin. 

This list of common superstitions may astonish science teachers. 
Nevertheless, they deserve very careful scrutiny, because some of 
them may be much more common than is suspected. The author finds 
that a total of 1,224 superstitious beliefs were identified in the inves- 
tigation. 175 of these concerned luck; 126 of them concerned death; 
108, the weather; 66, omens; 52, wishes; 44, prevention of diseases. 
Other data will be found in the original paper.—E. R. G. 


The Training of Science Teachers, Here and Abroad, N. HENRY 
Biack. School Science and Mathematics, 30: 153-160, 1930,— This 
paper discusses briefly the recent study made of high school science 
in the city of New York; what science teachers teach in the state of 
Ohio: the training of chemistry teachers with respect to the subject- 
matter of chemistry and education courses; also the total years of 
experience of chemistry teachers, 

The academic training needed for the science teacher is described 
in some detail; also the professional training that should accompany 
the science subject-matter courses. The proposed two-year require- 
ment for the Master’s Degree in Harvard University is discussed 
from the point of view of training science teachers. 

Two pages of the paper are devoted to the training of science 
teachers in the secondary schools of England, France, and Germany, 

The paper is worthy of careful study by those who are concerned 


> 


with the training of science teachers.—E. R. G. 
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Secondary Hducation. Cart A. JEsseN. Bulletin No. 22, 1929, 
United States Office of Education.—Those interested in science educa- 
tion are always eager to know how their “subject” is faring in the 
public schools. This bulletin presents the latest general data on 
enrolment of high school subjects. More complete data will appear 
in the Biennial Survey of Education, soon to be published. We quote: 

“At the time of writing, incomplete tabulations have been made 
for nine states, namely, California, Iowa, Louisiana, Massachusetts, 
Minnesota, New Jersey, Ohio, Texas, and Washington. 

“In these states 609,893 pupils were enrolled in the schools which 
have reported. The percentages which the enrolments in various sub- 
jects were of this total enrolment are indicated in Table I. To show 
trends, parallel percentages are given for subject enrolments in the 
same nine states in 1922, when the last previous tabulation of this 
kind was made by the Bureau of Education. The number of high- 
school subjects reported by these states in 1928 was 243. In order to 


make the items for 1928 and 1922 comparable in Table I, it was 


necessary greatly to reduce this number by grouping subjects. 

“Emphasis, as measured by pupil enrolment in the various major 
departments, is in the following order: English, social studies, mathe- 
matics, science, commercial subjects, and foreign languages. In 1922 
the order was, English, social studies, mathematics, science, foreign 
languages, and commercial subjects. The most pronounced increase 
in enrolment has taken place in English and in commercial work; 
social studies and science enrolments have remained relatively sta- 
tionary; mathematics and foreign languages have lost. 

“Among individual subjects it is apparent that American history 
is gaining at the expense of foreign history; general mathematics is 
making inroads into enrolments in algebra and geometry; biology 
and hygiene and sanitation show material increases; physics is 
losing; physiography and physiology are receding in importance; 
botany and zoology have almost disappeared as separate subjects; 
all the foreign languages most frequently taught have dropped in 
percentage of pupils registered; in commercial work bookkeeping has 
lost, while typewriting, commercial law, commercial geography, 
office practice, and business organization register increasing num- 
bers of pupils; home economics enrolments show a substantial in- 
crease; mechanical drawing is becoming important in the number of 
pupils enrolled; physical education has had more convincing growth 
in enrolment than any other major individual subject.” 

Figures for science taken from Table I of the report are as follows: 
Percentages of Pupils in Nine States Enrolled in Various High School 
Subjects, 1928 and 1922: 


Percentage of Percentage of 

Subject Enrolment, 1928 Enrolment, 1922 
Physics 6.83 9.13 
Chemistry 7.84 7.99 
General Science 18.12 17.83 
Physical Geography 2.36 3.80 
Botany 1.19 2.86 
Zoology 0.32 1.04 
Biology 11.41 7.12 
Physiology 2.26 5.20 
Hygiene and Sanitation 6.60 4.54 
Other science 0.96 0.24 

—C. J. P. 


Educational Philosophy—Change, Invariance, or Both? BE. &. 
Loomis. School Review, XXXVIIT: 256-262, April, 1930.—The writer 
voices his objections to the modern educational philosophy change, 
particularly as expressed by Kilpatrick in his Education for a Chang- 
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ing Civilization. He maintains that a philosophy of invariance is 
desirable in meeting a changing civilization and uses particularly the 
advances in science to illustrate his philosophy. He says, in his con- 
clusion to his argument in the field of science: 

“Nothing definite in this field can be done without a profound 
knowledge of the laws of physics that have already been established. 
A thorough knowledge of the invariants already established is our 
only hope in meeting an unknown future. It would seem, then, that 
the objectives of education in the physical sciences should be three- 
fold: first, training in the methods by which scientists discover 
invariants; second, training in the methods by which inventors apply 
these invariants; and, third, knowledge of the most far-reaching 
invariants and of their most important applications, The third ob- 
jective indicates the subject-matter of a science course, while the 
methods of teaching are suggested by the first and second objec- 
tives. 

And in conclusion to his article: 

“On the supposition that the illustrations given in this article 
are typical, it would seem that the path of progress in the physical 
sciences, the path of progress in the social sciences, and the path 
of progress in education are essentially the same. Learn the past; 
observe the present; and look for invariants—the factors that remain 
unchanged in the realm of abstract, no matter how great the 
changes in the realm of the concrete. After testing in critical cases 
the validity of apparent invariants, hold fast to those that stand the 
test and use them to make the world of change do your will, for in 
the knowledge or invariants lies the power partly to control the 
changes of the future.”—C, J. P. 


How Many and What Subjects Should a High-School Teacher in 
Pennsylvania Prepare to Teach? J. S. Hetees. School Review, 
XXXVITI: 286-299, April, 1930.—Through a survey of reports sub- 
mitted by high school principals and superintendents, the distribu- 
tion of specific subjects assigned to teachers were determined. It 
was found that of 7,834 teachers in 716 high schools, 71.1% teach but 
one subject, 25.5% teach two subjects, 3.3% teach three subjects, and 
1% teach four subjects. The percents vary, of course, with the size 
of the school. Of the 1,343 science teachers in 716 schools, consist- 
ing of four-year high schools, six-year high schools, and three-year 
senior high schools, 52.9% teach one subject only, 39.5% teach one 
additional subject, 7.1% teach two additional subjects, and .4% teach 
three extra subjects. The author’s conclusions include the following 
suggestions of significance to prospective science teachers in Penn- 
sylvania: “(1) Prospective teachers need to make preparation to 
teach not more than two- subjects; (2) Prospective teachers for 
schools having eleven or more teachers—that is, for the schools in 
the first two divisions—need to prepare to teach but one subject; 
(3) Prospective teachers for the schools having less than eleven 
teachers need to prepare in two subjects.” He further shows that 
the minor subjects most frequently combined with science are mathe- 
matics, history and English.—C, J. P. 


Further Comments on the Scoring of Continuity Tests. Howarp E. 
Witson. School Review, XXXVIII: 115-123, February, 1930.—The ar- 
ticle carries forward the discussion concerning the technique of mark- 
ing continuity tests. While the discussion relates directly to the 
teaching of history, there are valuable suggestions to the teacher 
of science in the direction of formulating and scoring tests which 
involve the historical sequence of discoveries and inventions and also 
the sequence of ideas in scientific problem-solving.—C. J. P. 
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Evaluating Books on Vocational Guidance. R. C. WorLtNner and 
R. L, Lyman. School Review, XXXVIITI: 191-199, March, 1930.—Fol- 
lowing a brief statement of methods of determining merits of books 
for school use, the writers propose the use of (a) the assembled 
judgments of a group of workers who are capable of rendering reli- 
able opinions, and (b) the recitations of children, both as to their 
understanding and as to their enjoyment and appreciation of the 
books. A score card for evaluating vocational books is given and 
the scores on 26 books as rated by 103 teachers are presented. A 
later article will report an evaluation of the books by ninth-grade 
pupils. The list of books, as well as the method of rating them, will 
be of great interest to science teachers. Many of the books listed 
should be a part of the science library.—C. J. P. 


The New Books 

Songs of Science—1930—Virginia Shortridge—245 pages—Marshall 
Jones Company, Boston, 

“Songs of Science” is an anthology of the poetry of reason. In her 
prologue Miss Shortridge says that her aim has been to “link the 
advance of Science with the rhythmic evolution of Beauty, and the 
revelation of knowledge, which is permitting men to lift the veil 
between the concrete and the ideal, as it is expressed in terms of 
poetry. 

The anthology is made up of more than two hundred complete 
poems and many excerpts The selection evidences a nice poetic dis- 
crimination and a_ sensitiveness to the ecstasy of the systematic 
search for understanding. These two qualities make the book highly 
satisfying to the mature student of science and vividly inspiring to 
the novice. The anthology is sure to delight the lover of sound 
poetry as well, for there are many excellent unfamiliar verses in it. 

The poems are thematically chaptered, but the good taste of the 
anthologist has not permitted the usual encyclopedic brittleness. The 
volume is indexed and pleasingly bound.—C, E, RENN. 

Specimen Objective Eraminations—1930—G. M. Ruch and G. A. Rice 
324 pages—Scott, Foresman and Company, Chicago. 

During the year 1928-1929 the authors conducted a contest of 
national character in connection with which four hundred new-type 
examinations in eight different subjects were submitted. The exam- 
inations in the various subjects were judged by groups of specialists. 
This volume contains the examinations which won prizes and honor 
able mentions. The introduction to the volume will be of particular 
significance to teachers because it lists the various types of exam- 
inations which were submitted, and discusses at some length the 
trends in objective examination practices. Sixty-six examinations 
in the national sciences were submitted. Seventeen of these were, 
after the preliminary elimination process carried out at the University 
of California, judged by three experts in the field of science educa- 
tion. The five examinations receiving prizes and mention are given 
in the volume. No teacher of science should fail to examine this 
volume.—C. J. P. 

Flowers and Flowering Plants—i1929—Raymond J. Pool—$3.50 
McGraw-Hill Book Company, New York. 

Professor Raymond Pool, of the Department of Botany, University 
of Nebraska, has in this volume done two things: As he ‘sets forth 
in his sub-title, he gives the reader an introduction to the “nature 
and work of flowers.” He deals simply but very completely with the 
morphology, described from a genetic standpoint, of flowers, fruits 
and seeds, and combines with this exposition statements concerning 
certain adaptations and specific distributions. 
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The latter part of the book is concerned with taxonomy. Follow 
ing a description of the system proposed by Linnaeus, the systematic 
classifications of de Candolle, Endlicher, Hooker, Eichler, Engler and 
Bessy are displayed in a form that permits of easy comparison. Then 
the author’s system: Certain selected orders and families described in 
detail. Pictures of diagnostic parts of these families are very beau- 
tifully reproduced in semi-diagramatie line-engravings, and again 
quoting the author, “new types of graphic formulae and charts are 
used to depict floral anatomy and evolution.” 

A rather practical chapter on collecting, cataloguing, and caring for 
specimens is at the end of the book. The last chapter provides a 
bibliography that would enable a college student in botany to explore 
further into the field of references and lead him to monographs, 
manuals, and descriptions of flora. A new map, which shows the 
approximate ranges of a number of useful manuals dealing with 
classification, is presented in the chapter of reference books, which 
ought to be very useful to one new to a locality who needs a guide- 
book for the flora of a special section of our country. 

The book seems very complete, if a person’s interest in Botany is 
from the morphological, genetic, and historical point of view. There 
is little or no ecology, no phy siology, and very little that is concerned 
with economic relationships of plants in the volume. As the author 
states in his preface, the book should serve excellently “for those 
who have had an introduction to general botany, and those who would 
studiously read other books,” if they would get a well-rounded view 
of the field. 

As a reference book for a teacher of biology or general science, 
the book commends itself because it is readable. Although scientific 
terms are introduced and used along with the general and specific 
names of the types described, the author uses common names as well 
and makes it possible for the book to be enjoyed by anyone who 
knows introductory botany.—F. M. WHEAT. 


Science in the Service of Health—1930—Elliot R. Downing—320 
pages—118 illustrations—$2.00—Longmans, Green and Company 

This book will fascinate you. It is full of supplementary material, 
particularly historical and biographical material, bearing upon many 
topics which are so briefly touched in our ordinary science courses 
It also gives a glimpse at least of how the minds of many of our 
science masters worked. The chapter titles are as follows: The Pio- 
neer; Bacteria Cause Disease; Prevention and Cure of Disease; In- 
sects as Disease Carriers; The War on Disease Continues; The Effect 
of these Discoveries; Early Ideas of the Human Body and Its Work; 
Malphigi and His Times; Rival Physical and Chemical Theories; New 
Light on Respiration; Some Discoverers of Nutrition and Growth 





Stuff—1930—Pauline G. Beery—-304 pages—102 illustrations—$5.00 

D. Appleton and Company. 

This is a “story of materials in the service of man.” It is a book 
for all ages and describes the discoveries in practical science which 
have impressed raw materials and natural forces into the everyday 
service of man. Nor does it neglect theory, for along with such 
topics as “textiles from test tubes” and “rainy day apparel,” we find 
“the structure of stuff,’ “seeing through stuff” and “stuff of the 
future.” We quote from the preface: “Man’s progress from age to 
age has depended upon the number of materials which he knew how 
to secure and use. Commerce between nations is the result of a 
desire to obtain new kinds or greater quantities of stuff from other 
lands. Wars have been fought to get possession of regions where 
certain important stuffs can be secured. Much of man’s history is 
thus the story of his search for the stuff which will be of service to 
him.” 
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The New Evolution: Zoogenesis—1930—Austin H. Clark—297 pages 
—illustrated—$3.00—Williams and Wilkinson Company. 

Science teachers, as well as others interested, should become famil- 
iar with the new concept of evolution which is given in this book 
under the coined name Zoogenesis. According to the author,, “as 
man and man-like apes are both very highly specialized, but are 
specialized in widely different directions, we cannot suppose that 
either descended from the other, or indeed that there is any very 
close relation between them.” And he then goes on to say: “Yet, 
since both man and the apes belong to the same division of mammals 

the Primates—and we cannot doubt their continuity of life from 
parent to child from the very first, man and the apes have had at 
some time in the past a common ancestor.” 

The Classroom Guide to the Book of Knowledge—1929—Ellis C. 
Persing and Staff—591 pages—The Grolier Society, 2 West 45th St., 
New York. 

Although most pupils show much interest in the Book of Knowl- 
edge and are eager for an opportunity to read it, many teachers 
have found the books were not giving the return one might expect 
from them. Directed reading or study for individuals in the class 
can hardly be expected of a teacher to the extent of preparing out- 
lines for all the subjects treated. That arduous task has now been 
accomplished and is presented in the Classroom Guide. The subject- 
matter is divided into ten large units of study: geography, history, 
biology, poetry, art, science, health, stories, character education, and 
factual reading. There are 77 topics treated under science, and 
nearly as many more under biology. These lesson helps include sug- 
gestions given under these headings: purpose, suggested procedure, 
what to look for, questions, picture study, other references. Specific 
page references are given. The subject-matter covered in these topics 
is well worth while. The many pictures are helpful and the questions 
are thought provoking. It would be hard to find the equal of this 
work as an aid to supplementary class work, for elementary science, 
nature study, elementary biology, and health study. If you wish to 
enrich your class work by supplementary material outside the text, 
we believe this will be of great assistance to you. 


The Romance of the Machine—1930—Michael Pupin—111 pages— 
$1.00—Charles Seribners Sons. 

“The machine which has transformed the habits of man is a crea- 
tion more romantic and more astounding than the greatest poetry. 
The birth and growth of the machine is the story Professor Pupin tells 
genially, interestingly, forcefully.” There are three chapters: The 
Romance of the Machine; Washington’s and Lincoln’s Admiration of 
the Machine; Romance of the Telephone. 


A Technique for Developing Content for a Professional Course in 
Science for Teachers in Elementary Schools—1930—Florence G. Billig 
—101 pages—Bureau of Publications, Teachers College, Columbia 
University. 

his report of Miss Billig’s investigation and study is of special 
interest to students of science education. It opens up tremendous 
possibilities for those who are in a position to carry on the study 
and make further contributions towards the development of a pro- 
fessional course in science for teachers in elementary schools. It 
comprises five chapters as follows: An analysis of the Problem; 
Technique Used in Selecting Core and Marginal Content; The Organ- 
ization of Content into Teaching Units; Analysis of Scientific Back- 
ground of Students Enrolled in Courses in Seience for Teachers in 
Elementary Schools; Summary of the findings of the Study with 
Recommendations for the Use in Developing a Professional Course in 
Science. 
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Your pupils can’t 
spend a day in 
a coal mine... 


... but this new teaching device 
con, én fifteen minutes, enact the 
whole story of coal vividly be- 
fore their eyes. 


ITH THIs new Classroom aid the 

WwW topic is pictured in motion. On a sil- 
vered screen the miner is shown donning 
his working clothes and riding down into 
his gallery. Then follows a series of 
scenes depicting the entire process of an- 
thracite mining. Eventually the miner 
comes up the shaft. He has spent a long 
day below, but the class has been given 
the whole story of his work in a quarter of 
an hour. In fifteen hours of reading. . .even 
in fifteen hours actually spent in the min- 
ing district...the children could not 
cover the subject so thoroughly, or with 
such complete concentration, as it is 





covered with the aid of this special 
school film. 

Anthracite Coal is only one of the many 
Eastman Classroom Films available on 
topics of Geography, General Science and 
Health. Write for ‘‘A New Descriptive 
List of Eastman Classroom Films." 


EASTMAN TEACHING FILMS, INC. 
Subsidiary of 
EastMaN Kopak Company, 
Rocugster, N. Y 











The Record of the 


PIEPER - BEAUCHAMP 


EVERYDAY PROBLEMS IN SCIENCE 
in Chicago High Schools 














Of the 24 Senior High Schools in Chicago— 


22 teach General Science, and 
16 of them use the PIEPER-BEAUCHAMP. 


Of the 21 Junior High Schools in Chicago— 
21 teach General Science, and 
21 use PIEPER-BEAUCHAMP. 


A complete General Science Program 
which insures classroom results .... . 
(1) Textbook—Everyday Problems in Science. 
(2) Standardized testing program fitted to the textbook, 
(3) Manual for the teacher. 





CHICAGO 


SCOTT, FORESMAN AND COMPANY 


Builders of Educational Programs 
DALLAS 


ATLANTA 


NEW YORK 
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Elementary Inorganic Chemistry—J. W. Mellor, D.Se., F.R.S.— 
Longmans, Green & Company, New York—1930—$1.50. 

To generalize from a single example is quite unscientific. Yet I 
come from the reading of Professor Mellor’s latest text with the 
feeling that it is decidedly English. Few elementary texts from 
English schoolmasters appear in the American market. This is to 
be regretted—if we may generalize again from this sample—for it 
is quite refreshing to stroll rather than dash through the field of 
chemistry. One sees so much more by the roadside when he isn’t 
trying to catch a train. This is the impression I get from this text: 
it is a leisurely, unhurried, scholarly—almost artistic introduction 
to this fascinating field of science. 

The question might be asked, “Why is a text-book?” Various 
answers—if we are to judge by the books on the market—seem to 
satisfy various authors. Some say an encyclopedia; some say a 
catalog; others say tables and outlines; questions and answers, pic- 
tures, and so through the various types. But the answer of this 
volume is, @ real book—a book which has a style and a purpose; 
which is scientifically sound but is inspiring as well as informative. 
When such an eminent authority as Professor Mellor invades the 
elementary field, we could expect something worth while. This is 
my judgment of this entirely new text: it is worth while. 

The scope of the book is just about adequate for a half-year course. 
The elements: Oxygen, Hydrogen, Nitrogen, Chlorine, Carbon, Sul- 
phur and Phosphorus, with their most common compounds and their 
relationships to the development of chemical theory and to daily 
life, are very thoroughly treated. By “thoroughly” I mean—not 
exhaustively, not pedantically—but carefully, with ample illustra- 
tion, with thoughtful co-ordination and with extraordinary under- 
standing of the beginners’ difficulties. 

Two outstanding features must be noted. First, is the emphasis 
upon and development of, the concept of scientific method. Much 
loose talk has been made recently about “scientific thinking” and the 
“scientific attitude.” Here in this volume we have at least one way 
of attempting to present the essentials of this important phase of 
science teaching in an adequate manner—and at the level of sec- 
ondary school pupils. “Hypothesis,” “Experiment,” “Verification,” 
“Facts and Theory,” these all must become meaningful to the student 
who finds them used, not once but repeatedly—and in real prob- 
lematiec situations arising in the fascinating historical development 
of chemical theory. The second outstanding feature is the emphasis 
upon men—men who did things; who were courageous, who were 
persistent; who were often wrong but who were searching for the 
truth. These men were adventurers, and their adventures are so 
interwoven into the story that it can searcely fail to appeal to boys. 

In size, in print, in adequacy of cuts and pictures, and in organ- 
ization of material, the book is likewise well done. Some might wish 
more summary questions at the end of the chapters. But those 
given are thought-provoking, appropriate, at the pupils’ level and, 
in the opinion of the present writer, numerous enough for class 
instruction. If this review seems to portray a book too good to be 
true, read the book and be convinced! —R. E. Horton. 
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Recommended 





TO SCIENCE TEACHERS 
from the Appleton List 


EARLY STEPS IN SCIENCE 


By Hanor A, Webb and John J. Didcoct, George Peabody 
College for Teachers. A fresh, virile textbook in general 
science, the fundamental purpose of which is to create a 
preliminary widespread interest in science as a thing of 
personal importance. $1.68 


A FIRST BOOK IN CHEMISTRY 


By Robert H. Bradbury, South Philadelphia High School for 
Boys. A complete statement of the content of the usual 
elementary course in chemistry, including in its range of 
topics every subject admissible in an introductory course, 
and completely meeting college entrance requirements. $1.80 


THE SUPERVISION OF ELEMENTARY SUBJECTS 
Edited by William H. Burton, University of Chicago. Ex- 
perts in all the special subjects on the elementary school 
level discuss the supervision of those subjects. $2.40 


THE SUPERVISION OF SECONDARY SUBJECTS 
Edited by Willis H. Uhl, University of Washington. This 
book offers the contributions of specialists on the problems 
of supervision of the various secondary subjects. $2.40 


INSECT WAYS 
By Clarence M. Weed, State Normal School, Lowell, Mass. 
A supplementary reader for upper grades by an authority 
in the entomological field. Many illustrations, $1.36 


GREEN MAGIC 
By Julie Closson Kenly. True scientific stories of plant 
life told in language the child may understand and appeal- 
ing to his sense of humor. For grades 4, 5, or 6. Illus- 
trated. 92¢ 


WONDER FLIGHTS OF LONG AGO 


By Mary Elizabeth Barry and Paul R. Hanna, both of Teach- 
ers College, Columbia University. A timely collection of 
myths and stories of man’s ancient desire to fly. Illus- 
trated by Lynd Ward. $1.00 


D. APPLETON AND COMPANY 


35 WEST 32nd STREET NEW YORK CITY 


























Recognition of Science Achievements of High School 
Students 


There is a plan for a co-operative venture relative to modern science 
which will probably be of interest to teachers of science, of English, 
of history, and to librarians and school officials. This plan has been 
announced by the Committee on the Place of Science 


in Education, 
of the American Association for the 


Advancement of Science. It is 
desired that all science teachers, teachers of other related subjects, 
and science students should know of this movement. You may wish 
to encourage some of your own pupils to engage in this proposed 
work. We would like to hear from all who may wish to participate 
in the venture. 


For several years suggestions have been made to the Committee 
regarding some such work as that now announced. 


There is danger 
of harm rather than of 


help when too many agencies attempt to 
develop essay contests by high school students. 


It is hoped, however, 
that this plan avoids the 


objectionable aspects of essay contests, and 
makes use of certain important and desirable features. That the 
plan appeals to school officials as being desirable is shown by ex- 
tended quotations from representative school men, a copy of which 


will be sent to you. Since the school men who have made these 


reports include superintendents and principals from various parts of 
the country, it is thought likely that their attitude is representative 
of school officials in general. 


It will be of great importance if secondary school teachers respond 
to this opportunity for co-operation with the A. A. A. S., which is 
the largest and most influential organization of science men in the 
world. Outstanding success of this movement may lead to other 
important relationships and developments. 


The Committee proposes to encourage those students of the school 
who have ability and the inclination to make a personal study on 
some topic and to write an essay upon it. 


The prizes include money 
for the school 


library, recommendation for scholarship in college, 
possible publication, and lastly “personal satisfaction of having 
an outstanding 


done 
piece of work worthy of general recognition.” The 
date when this material must be submitted is March 15, 1931. For 
complete information write to Committe on Place of Science in 
eation, 433 West 123rd Street, New York, N. Y. 


Edu- 


THE EXECUTIVE COMMITTEE, 
Otis W. Caldwell, Chairman 


J. McK. Cattell I. W. Howerth 
E. R. Downing B. E. Livingston 
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The Famous 


CENCO 
ROTOVAC 


Demonstration 
Pump 


Universally 
Visible 
Pump Plate 


One Hundredth 
Millimeter Vacuum 


Freezes Water in 
4 Minutes 


SEE CATALOG F 
For Full Specifications 





ITHIN the last two years the 

heavy demand for Cenco high 
vacuum pumps in industrial processes 
has necessitated new production sched- 
ules. With production of Cenco Hyvacs 
and Cenco Megavacs on a greatly in- 
creased scale, the manufacture of Cen- 
co Rotovac Pumps has been tied in in 
such a way as to take advantage of new 
low unit operating costs . . . with the 
result that the Cenco Rotovac Pump is 
now available to school laboratories at a 
price well within the reach of smaller 
institutions. 


CentRaAL Soren pare COMPANY 
LABQRATORY SUPPLIES 


460 E.Ohio St. 


Apparatus CEN Chemicals 


Chicago USA. 














Science Articles in Current Periodicals 


HEALTH 
Arthritis. Hygeia, 8:521, June, 1930. 
Can the World Banish Malaria? Sci. Am., 142:270, Apr. 1930. 
Farsightedness. Hygeia, 8: 536, June, 1930. 
Health the Biggest Business. Hygeia, 8:421, May, 1930. 
Proper Posture. Hygeia, 7:1205, Dec., 1929. 
FLORIDA 
The Fountain of Youth. Nat. Geog. Mag., 
GENERAL SCIENCE 
Planet X. Sci. Am, 143: 20, July, 1930. 
New Concept of Matter. Se, Am, 143: 38, July, 1930. 
Printing Processes. 
I. Depressed Surface Printing. Jo. Chem. Ed., 7: 1028, May, 
1930. 
II. Surface Process. Jo. Chem. Ed., 7: 1263, June, 1930. 
III. Relief Printing. Jo. Chem. Ed., 7: 1632, July, 1930. 
Science in the Modern World. Jo. Chem, Ed., 7: 1061, May, 1930. 
LOUISIANA 


57:1, Jan. 1930. 


Land of Perpetual Romance. Nat. Geog. Mag., 57: 393, Apr. 1930. 
MOTION PICTURES 
Industrial Motion Pictures in 
Oct. 1929. 
PHOTOGRAPHY 


Classroom. Jo. Chem. Sd., 6:1736, 


My Favorite Camera. Photo Era, 63:258, Nov., 1929. 
Shutter Speed Testing for Amateurs. Photo Era, 63:246, Nov., 
1929. 
Sound-Film Process. Photo Era, 63:70, Aug., 1929. 
Simplified Enlarging, Photo Era, 63:84, Aug., 1929. 
RApDIO 
Sporting Dynamic-Speaker Ills. Pop. Sci. Mo., 116:2:70, Feb., 
1930. 
World Weather News by Radio. Pop. Mech., 53:50, Jan., 1930. 
ScreNcE TEACHING 
The Results of Certain Experiments in the Teaching of Chemistry 
to College Students. Jo. Chem. Ed., 6:1740, Oct., 1929. 
Increasing the Usefulness of Short Focus Projection Lantern. 
Parts I and IJ. Jo. Chem. Ed., 6:1638, and 1928, Oct. and 
Nov., 1929. 
Present Specific Objectives in High School Chemistry. 
Ed., 6:1958, Nov., 1929. 
Our Changing Education, Jo. Chem. Ed., 6:1940, Nov., 1929. 
Symposiums on Lecture Experimentation. Jo. Chem. Ed., 6:1882- 
1915, Nov., 1929. 
The Application of Psychology to the Teaching of High School 
Chemistry. Jo. Chem, Ed., 6:2181, Dee. 1929. 
First Year College Chemistry. Jo. Chem. Ed., 6:2189, Dec., 1929. 
The Status of Chemistry and the Chemistry Teacher in the Ohio 
High Schools. Jo. Chem. Ed., 6:2196, Dee., 1929. 
A Comparison of 'Two Methods of Teaching One Problem in Gen- 
eral Science. School Rev., 38:61, Jan. 1930. 
Present Day Trends in the Teaching of Nature Study. Nature 
and Sci. Ed. Rev., 2:1, Oct., 1929. 
Training for Nature Service in Teachers College. 
Sci. Ed., 2:13, Oct., 1929. 


Jo. Chem. 


Nature and 
SHIPS 
Sailing Down the Centuries. 
TELEVISION 
Transmission of Television 
Television’s Progress. Sci. 
The Latest in Television. 


Pop. Sci. Mo., 116:1:33, Jan., 1930. 


Images. Radio, 11:36, Deec., 1929. 
Amer., 141:487, Dec., 1929. 

Pop. Mech., 52:472, Sept., 1929. 
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MILVAY Laine Ai 


IS new and complete 
unit provides a conven- 
ient, compact and effi- 

cient vacuum and pressure 
pump for lecture demonstra- 
tion and general laboratory 
work. 

The pumping unit employed 
is the improved Rotary Nel- 
son type — completely sub- 
merged in oil — absolutely 
leak proof — fool proof — 
efficient and rapid. Large in- 
let and outlet ports of pump- 
ing chamber eliminate harm- 
ful effects from foreign parti- 
cles drawn into pump. 

The Milvay Electri- 


cally Operated Air Pump lr 


is not only fool proof, 





but quiet in operation, of 
rugged construction and ab- 
solutely positive in its vacuum 
and compression action and 
dependable for continuous or 
intermittent work. All in all, 
it is most admirably fitted for 
the wide variety of service 
demanded in lecture and gen- 
eral laboratory work. 


SPECIFICATIONS 
Maximum degree of vacuum... . ..01 mm. 
Cees of free air per minute at 200 

_ | eyo 200 cu. in. 
Maximum pressure per sq. in. . 25 Ibs. 
Diameter of ground glass pump 

th ndics & enh tie bea ee , 25 cm. 
Size of base......... : 31x52 cm. 
SE s.o oo nsencnessats 34 cm. 


Equipped with heavy duty type 
motor operated on 110-volt, 60- 
cycle current. Complete with con- 
necting coil and supply of vacuum 

: $100.00 


“ —_ ‘ 
MiLvay| 
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CHICAGO APPARATUS COMPANY 


1735-43 NORTH ASHLAND AVENUE, CHICAGO, ILLINOIS 




















Summer Courses for Science Teachers 
Cuartes J. PIeprer 


School of Edueation, New York University 


The courses for science teachers listed below were reported 
hy directors of summer sessions in state universities, schools 
of education, and teachers colleges in answer to a recent ques- 
tionnaire. From the returns there have been selected those 
courses which appeared to be especially planned as _ profes- 
sional courses. Subject-matter courses in the special sciences 
have not been included in the list for lack of space. Titles 
of courses, dates, and names of instructors are given. More 
complete information is obtainable in the catalogs of the vari- 
ous institutions. The list is arranged alphabetically by states. 
University of Alabama, University, Alabama. 


(First term, June 9 to July 18; second term, July 18 to Aug, 22.) 
Materials, Methods and Directed Teaching of High School 


Science—Iist or Ist and 2nd C. M. Pruitt 
Problems in the Teaching of Science— 
Ist or 1st and 2nd C. M. Pruitt 
General Science for Teachers—ist or ist and 2nd C. M. Pruitt 
Colorado State Teachers College, Greeley, Colorado. 
General Science—June 14 to Aug. 23 Edith M. Selberg 
Elementary Science—June 14 to Aug. 23 Edith M. Selberg 
Teaching of Science—June 18 to July 2 S. R. Powers 
Teaching of Chemistry—June 14 to Aug. 23 W. G. Bowers 
Methods of Teaching High School Physics— 
June 14 to Aug. 23 C. F. Valentine 
University of Colorado, Boulder Colorado, 
History of Biology—June 23 to July 26 W. W. Greulich 
Literature of Biology—June 23 to July 26 Francis Ramaley 
Teaching of Chemistry in High Schools 
June 23 to July 26 Glen Wakeham 
Yale University, School of Education, New Haven, Conn. 
Nature Study—June 30 to Aug. 8 R. F. Lund 


Science for Elementary Teachers—June 30 to Aug. 8 R. F. Lund 
Biology for Junior and Senior High School Teachers 


June 30 to Aug. 8 F. A. Riedel 
General Science for Junior and Senior High School 
Teachers—June 30 to Aug. 8 F. A. Riedel 
Teaching of Science in Junior and Senior High Schools 
June 30 to Avg 8 F. A. Riedel 
University of Florida, School of Education, Gainesville, Florida. 
Materials and Methods—June 16 to Aug. 8 F. H. Heath 
University of Georgia, Athens, Georgia. 
Teaching Agriculture—June 23 to Aug. 2 Cc. C. Aderhold 
Geography and Nature Study for Grades 
June 23 to Aug. 2 D, L. Earnest 


Visual Instruction—June 23 to Aug. 2 D. L. Earnest 
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FILE YOUR SCIENCE MATERIALS 


Have 
Everything 


PORN nad at the 


wWhoyialals Finger Tips 
THE 


CHWARTZ 
Seetiot 
YSTEM 


The ideal way 
of keeping your 
supplies and 
apparatus. 


' . 
" . 5s 4 " . 


| 


’ 
* 5 5 


Built in standard 
units to match 
the color of 
your other 
furniture. 





The Schwartz System has been made 
standard equipment by the New York 
City Board of Education for New High 
Schools. 


WRITE FOR BOOKLET “E” 


Just off the press, which is fully illustrated 
and which also contains a list of schools, 
colleges, and universities that have adop- 
ted the system. 


SCHWARTZ SECTIONAL SYSTEM 


P. O. BOX 842 INDIANAPOLIS, INDIANA 
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University of Chicago, School of Education, Chicago, Illinois. 

(First term, June 16 to July 23; Second term, July 24 to Aug. 29) 
Supervision of Science Teaching—Ist or 2nd W. L. Beauchamp 
Materials and Methods of General Science- 

Ist or 2nd or ist and 2nd O. D, Frank 
Introduction to the Teaching of Science 

Ist or 2nd or ist and 2nd O. D. Frank 
Technique of Teaching Science—Iist or 2nd 

or Ist and 2nd E. R. Downing 
The Science Curriculum—tIst or 2nd 

or ist and 2nd : E. R. Downing 
Primary School Methods: Nature Study—tst Ada Polkinghorne 


Evansville College, Evansville, Ind. 

Supervised Teaching of Science—June 16 to Aug. 9 H. L. Humke 
Indiana State Normal School, Terre Haute, Indiana. 

Teaching of Science in High School—July 16 to 


July 18 L. J. Rettger 
Teaching of Science in the High School—June 21 to 
Aug. 22 Walter Woodrow 
Drake University, Des Moines, Iowa. 
General Science—June 10 to Aug. 9 R. Davies 
University of Iowa, School of Education, Iowa City, Iowa. 
Biology of Plants—June 9 to July 17 E. C. Angst 
Plant Science Today—June 9 to July 17 W. Loehwing 
Teaching of Chemistry—June 9 to July 17 P. A. Bond 
Teaching of High School Physies—June 9 to July 17 Mr. Bail 
Teaching of Zoology—June 9 to July 17 H. F. Wickham 
Teaching of Physics—July 21 to Aug. 21 Mr. Bail 
Kansas State Teachers College, Emporia, Kansas, 
Nature Study—June 1 to July 30 F. U. G. Agrelius 
Elementary Natural Science—June 1 to July 30 John Breukelman 
Elementary Science—June 1 to July 30 J. P. Drake 
Visual Education—June 1 to July 30 J. P. Drake 


University of Kansas, School of Education, Lawrence, Kansas. 
Teachers Course in Natural Science—June 11 to 


July 19 E. E. Bayles 
Kansas State Agricultural College, Manhattan, Kansas. 
School Gardening—June 1 to Aug. 1 Mr. Balch 
Problems in Botanical Instruction—June 1 to 
Aug. 1 Dr. Haymaker 
Laboratory Technic—June 1 to Aug. 1 Mr. Floyd 
Special Methods in Teaching of Physics—June 1 to 
Aug. 1 Mr. Floyd 
Johns Hopkins University, Baltimore, Md. 
Chemical Education—June 30 to Aug. 8 N. E. Gordon 


Contemporary Chemistry Teachers and a Com- 

parative Study of Chemical Development 

June 30 to Aug. 8 N. E. Gordon 
Recent Advances in Chemistry—June 30 to Aug. 8 N. E 
Principles of Organizing and Teaching Social and 

Natural Sciences in Secondary Schools 


. Gordon 


June 30 to Aug. 6 W. K. Kluigaman 
Harvard University, Cambridge, Mass. 
Teaching of Physics—July 7 to Aug. 16 H. W. LeSourd 


Teaching of General Science—July 7 to Aug. 16 H. W. LeSourd 
Massachusetts Institute of Technology, Cambridge, Mass. 
Methods of Teaching General Science in Junior and 
Senior High Schools—July 7 to Aug. 1 J. R. Lunt 
Methods of Teaching Physics in Senior High Schools— 
July 7 to Aug. 1 F. R. Miller 
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Revised to modern life 
By BLACK and CONANT 


A high school textbook that connects the laws and principles of 
chemistry to daily life. It takes up step by step some of the diff- 
cult phases of the subject, such as the writing of chemical equations 
and chemical computations. Valuable teaching aids are provided 
in the suggestions for classroom demonstrations, concise summaries, 
thought-provoking questions and workable topics for further study. 
It conforms to college entrance requirements. Price $1.80 


NEW 
Conforms to College PRACTICAL 
Entrance Requirements PHYSICS 


By BLACK and DAVIS 


This is a thoroughly competent, modern textbook that includes 
references to the latest discoveries in radio, television, talking motion 
pictures, airplanes, and other important scientific topics of the day. 
It wins the students’ interest through its practical element and sim- 
plicity. Teachers’ aids are many, and there is an unusually fine set 
of illustrations, including four inserts in full color. Price $1.64. 


ELEMENTSOF 
CHEMISTRY "tnd motor 


By HOLMES and MATTERN 


A first book in chemistry that brings interest to the subject by tying 
up chemical knowledge with modern, everyday life. It appeals to 
teachers because its subject-matter is thorough and up-to-date, its 
teaching helps are many, and it conforms strictly to College Entrance 
Requirements. It appeals to students because it links up with ex- 
perience, its illustrations are abundant and full of human interest, 
and it stimulates their curiosity and imagination. Price $1.80. 


New York Bost THE 
oad “ha MACMILLAN 


Chicago 


Atlanta San Francisco COMPANY 
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Methods of Teaching Chemistry in Senior High Schools 


July 7 to Aug. 1 W. C. Schumb 
General Science Laboratory—July 7 to Aug. 1 J. R. Lunt 
Methods of Teaching General Biology—July 7 to 

August 1 Eva B. Ammidown 
Health Education Methods—July 7 to Aug. 1 Juliet O. Bell 


School of Education, Ann Arbor, Michigan. 
Teaching of Science in the Junior and Senior High 


School—June 30 to July 21 F. D. Curtis 
Seminar: Problems in the Teaching of Science 

July 21 to Aug. 22 F. D. Curtis 
Teaching of Physics—June 30 to Aug. 22 G. W. Fox 


University of Minnesota, School of Education, Minneapolis, Minn. 
Teaching of High School Science 


June 17 to July 26 H. O. Jackson 
Teaching of High School Physics 
June 17 to July 26 H. O. Jackson 
University of Missouri, Columbia, Mo. 
Teaching of General Science—June 9 to Aug. 1 R. K. Watkins 
Research in High School Teaching R. K. Watkins 
Fundamental Concepts of High School Physics— 
June 9 to Aug. 1 H. E. Hammond 
University of Nebraska, Lincoln, Nebraska. 
Teaching of Biology P. G. Johnson 
Teaching of Chemistry P. G. Johnson 
Teaching of Physics Earnest Armstrong 


Rutgers University, New Brunswick, N. J. 
Elementary or General Science—June 30 to Aug. 8 N. B. Carhart 
Nature Study—June 30 to Aug. 8 N. B, Carhart 
Columbia University, Teachers College, New York City. 
Teaching and Supervision of Science— 








July 7 to Aug. 15 S. R. Powers 
Teaching Science in Flementary Schools— 

July 7 to Aug. 15 G. S. Craig 
Illustrative Lessons in Science for the Elementary 

School—July 7 to Aug. 15 G. 8. Craig 
Recent Developments in Science—July 7 to Aug. 15 (Staff) 
Teaching of Sciences in Elementary and Secondary 

Schools in England—July 7 to Aug. 15 W. H. Perkins 
Teaching General Science in Secondary Schools— 

July 7 to Aug. 15 H. J. Arnold 
Demonstration Class in Junior High School Science 

July 7 to Aug. 15 A. I. Lockhart 
Teaching Biological Sciences in Secondary Schools— 

July 7 to Aug. 15 M. E. Oakes 
Teaching Chemistry in Secondary Schools 

July 7 to Aug. 15 A. I, Lockhart 
Teaching Physics in Secondary Schools— 

July 7 to Aug. 15 H. E. Brown 





Field Studies in Science—July 7 to Aug. 15 M. E. Oakes 
Field Studies in the Physical Sciences— 


July 7 to Aug. 15 H. E, Brown 
Cornell University, Ithaca, New York. 
Physies Teachers’ Course—July 5 to Aug. 15 K. A. Zeller 


Physiology and Health Education—July 5 to Aug. 15 D. F. Smiley 
Biology, Botany and Zoology—July 5 to August 15 K. M. Wiegand 





Nature Study—July 5 to Aug. 15 E. L. Palmer 

















eee 
CHEMISTRY 


FOR TODAY 


By WILLIAM McPHERSON and WILLIAM 
EDWARDS HENDERSON, Professors of Chem- 
istry, Ohio State University, and GEORGE W. 
FOWLER, Head of the Science Department, Cen- 
tral High School, and Supervisor of Science, City 
Schools, Syracuse, New York. 





A new course based on the popular McPherson and 
Henderson “Chemistry and Its Uses,” but with 


many important changes which adapt it even better 
to modern classroom needs. 


Explanations of difficult subjects have been enlarged. 
There are more illustrations. The typography has 
been made more effective. The questions and prob- 
lems have been arranged on a new three-group plan 

to take care of different abilities in pupils. All the 
W latest developments in the field of chemistry have 


been included. 


m7 


Teachers who wish a modern course that gives due 
attention to the practical applications of chemistry 
and to the development of the student’s ability to 
think constructively, will want to examine “‘Chem- 
istry for Today.” $1.80. Write us. 





GINN AND COMPANY 


Boston New York Chicago Atlanta 


Dallas Columbus San Francisco 
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New York University, New York City. 
General Physical Science for Teachers— 


July 7 to Aug. 15 Lewis Elhuff 
General Biology for Teachers— 
July 7 to Aug. 15 H. H. Barrows 
Botany for Teachers—July 7 to Aug. 15 L. M. Dougan 
General Chemistry for Teachers—July 7 to Aug. 15 C. V. King 
Teaching of Elementary Science—July 7 to Aug. 15 L. M. Dougan 


Heredity and Evolution for Teachers— 


July 7 to Aug. 15 H. H. Barrows 
Teaching of High School Chemistry— 

July 7 to Aug. 15 E. R. Glenn 
Teaching of Physics in the High School— 

July 7 to Aug. 15 E. R. Glenn 
Teaching of Biological Sciences in the High School— 

July 7 to August 15 C. J. Pieper 
Principles of Organization and Method in Secondary 

Science Courses—July 7 to Aug. 15 C. J. Pieper 
Investigations in the Teaching of Science— 

July 7 to August 15 C. J. Pieper 

University of Syracuse, School of Education, Syracuse, N. Y. 

Science Methods—July 1 to August 8 Mr. Humphrey 


Teaching of General Science—July 1 to Aug. 8 Mr. Humphrey 
Ohio University, School of Education, Athens, Ohio. 

Civic Biology—June 16 to August 15 A. W. Boetticher 

General Science—June 16 to August 15 A. W. Boetticher 
Western Reserve University, School of Education, Cleveland, Ohio. 

Educational Biology—June 23 to Aug. 1 E. C. Persing 

Local Flora—-June 23 to Aug. 1 E. C. Persing and R. Peterson 

General Science—June 23 to Aug. 1 

E. C. Persing and V. R. Peterson 

Western Reserve University, Nature Guide School of the School of 














Education. 
Astronomy—June 21 to Aug. 1 M. E. Turner and D. Dietz 
Trees—June 21 to Aug. 1 Forsaith 
Local Flora—June 21 to Aug. 1 M. E. Turner 
Birds—June 21 to Aug. 1 J. W. Hadley 
Handcraft—June 21 to Aug. 1 L. H. Baxter 
Agriculture—June 21 to Aug. 1 R. B. Simon 
Outdoor Leadership—June 21 to Aug. 1 W. G. Vinal: 
Gardening—June 21 to Aug. 1 M. E. Turner 
Practicum in Nature Education—June 21 to Aug. 1 Staff 
Miami University, Oxford, Ohio. 
Nature Study—June 16 to Aug. 29 Mr. McNelly 


Ohio State University, School of Education, Columbus, Ohio. 
Teaching Nature Study and Science in the Elementary 


School—July 24 to Aug. 29 Miss Kelly 
Methods and Problems of the Natural Sciences— 

June 17 to July 23 G. R. Twiss 
Methods and Problems of the Natural Sciences 

July 24 to August 29 G. R. Twiss 
Methods and Problems of the Physical Sciences— 

July 24 to August 29 G. R. Twiss 
Teaching of Chemistry—July 24 to August 29 G. R. Twiss 
Teaching of Physics—June 17 to July 23 G. R. Twiss 


Pennsylvania State College, State College, Pa. 
The Aims, Organization and Principles of Teaching 


General Science—July 1 to Aug. 8 Jasper Shriner 
Special Problems in Science Education— 
July 1 to Aug. 8 Jasper Shriner 


Nature Study—July 1 to Aug. 8 George Free 
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For a modern, practical course 


Introductory Chemistry 


By NEIL E. GORDON 


A high school textbook embodying the minimum fundamentals 
recommended in the revised report of the American Chemical 
Society and containing additional optional material. It presents 
a revised treatment of chemistry in terms of the new theories, 
including the electron theory. 

** GorpDon’s Introductory Chemistry is superior to all the other ten texts 


that I have used in high schools...— Mr. Paul W. Frish, Fletcher-Hall 
High School, Asheville, North Carolina, 


Send for complete description 


WORLD BOOK COMPANY 


Yonkers-on-Hudson, New York 2126 Prairie Avenue, Chicago 











“The Old Reliable”’ Established 1882 
THE CLARK - BREWER TEACHERS AGENCY 


College positions for masters and doctors. Superior opportunities in 
secondary schools everywhere, especially suburban systems. Each ap- 
plicant is registered in all six offices. 


CHICAGO NEW YORK PITTSBURGH 
Lyon & Healy Bldg. Flatiron Bldg. Jenkins Arcade 
KANSAS CITY MINNEAPOLIS SPOKANE 


N. Y. Life Bldg. Globe Bldg. Chamb. Comm. Bldg. 
All Clark-Brewer Agencies are Members of National Association of 


Teachers Agencies 


GET BREWER’S NATIONAL EDUCATIONAL DIRECTORY 
Ten Thousand Names — Price $1.00 
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University of South Carolina, Columbia, South Carolina, 


Teaching of Biology—June 18 to July 30 J. T. Penny 
General Chemistry—June 18 to July 30 W. A. Whitesell 
Teaching General Science—June 18 to July 30 A, C. Carson 
Teaching High School Physics—June 18 to July 30 C, F. Mercer 
George Peabody College for Teachers, Nashville, Tennessee. 
Visual Methods of Teaching Agriculture 
June 9 to August 27 Mr. Davis 
Special Methods in Agricultural Teaching 
June 9 to Aug. 27 Mr. Hull 
Supervision of Vocational Agriculture— 
June 9 to Aug. 27 Mr. Davis and Mr. Smith 
Teacher Training in Agricultural Education 
June 9 to July 18 Mr. Davis 
Educational Biology—June 9 to August 27 Mrs. Walker 
Nature Study—June 9 to August 27 Mrs, Walker 
Materials and Methods for Teaching Biology in the 
High School—June 9 to Aug. 27 Mr. Shaver 
Materials and Methods of Teaching Chemistry in 
Secondary Schools—June 9 to July 18 Mr. Herndon 
Directed Teaching and Observation in High School 
Chemistry—July 19 to Aug. 27 Mr. Herndon 
Materials and Methods for Teaching Chemistry in 
Teachers Colleges—June 9 to August 27 H. A. Webb 
Methods in Community Health Education— 
July 19 to August 27 Miss Potts 
Methods in Classroom Health Education— 
June 9 to Aug. 27 Miss Potts 
Materials and Methods of Teaching Physics in the 
High School—June 9 to Aug. 27 Mr. Fountain 
West Virginia University, School of Education, Morgantown, West 
Virginia, 
Materials and Methods of Teaching Elementary Science— 
June 6 to July 18 H. B. Allen 


Principles and Organizations of Content of Science 
Teaching in High Schools—July 10 to Aug. 29 P. R. Morrow 
Physical Geography (for teachers)— 


June 6 to July 18 H. P. Woodward 
Physiology and Hygiene (for teachers)— 

June 6 to July 18 A. G, Eaton 
Hygiene and Sanitation (for teachers)— 

June 6 to July 18 M. L. Bonar 
Nature Study (for teachers)— 

June 6 to July 18 L. M. Peairs 


University of Wisconsin, School of Education, Madison, Wisconsin. 
Investigations in the Teaching of Science 


June 30 to August & I. C. Davis 
Teaching of General Science— 
June 30 to August 8 I, C, Davis 


State Teachers College, Oshkosh. Wisconsin. 
Curriculum Materials and Technique of Teaching General 


Science—June 24 to Aug. 1 J. QO, Frank 
Curriculum Materials and Technique of Teaching High 
School Sciences—June 24 to Aug. 1 J. O. Frank 
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HACKH’S 
Chemical Dictionary 


Journal of Chemical Education 


“The reviewer feels that Professor Hackh has produced the best and 
most serviceable dictionary of its kind in the English language. It is 
surprisingly complete, and the workmanship is excellent.” 


By INGO W. D. HACKH 
SAN FRANCISCO 
Author of “ Chemical Reactions and Their Equations,” etc. 
With 232 Illustrations. Over 100 Tables. Fabrikoid $10.00 
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Hunter and Whitman’s 


Problems in General Science 


By GEORGE W. HunrTER, Ph.D., Lecturer in Methods of 
Education in Science, The Claremont Colleges, California, formerly 
Head of the Department of Biology, DeWitt Clinton High School, 
New York; and WALTER G. WHITMAN, A. M., Department 
of Physical Science, State Normal School, Salem, Massachusetts, 
Editor of Science Education. 


688 pases Illustrated $1.72 


This new book for Junior or Senior High Schools 
provides asystematic study which covers all topics 


commonly accepted as belonging in a standard 
course. 


The treatment is divided into 21 main units pre- 
sented in the form of over 100 problems. 


Each unit begins with introductory survey ques- 
tions and an interesting preview and is followed 
by demonstrations, practical exercises, individual 
projects, field trips, self-testing completion tests, 
home laboratory problems, etc. 


There are many devices to help the teacher and 


many things suggested for the pupil to do accord- 
ing to his interest, ability, and opportunity. 


The illustrations are in line-cut, half-tone, and 
color. 
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Stereoscopes 


A Visual Aid for 
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LUNT ee clemonstration 
UNITS... 


S|ACH ‘‘ UNIT ”’ consists of a complete apparatus outfit and two copies of 
an illustrated teachers’ manual. Each unit of work is developed by a 
series of convincing demonstrations on related topics. The apparatus 
for each unit is shipped and stored in a portable steel cabinet thus elimi- 
nating the need for expensive storage cabinets. From 10 to 25 experi- 
ments are provided for in each unit. Prices range from $29.00 to 
$92.50 per anit. Prices include all needed replacement material 
for a minimum five years’ use. Check the units which especially 
interest you and send this sheet to us. Free sample manuals with 
prices will be mailed at once. There is no obligation. 
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Air and Oxygen 

Carbon Dioxide 

Breathing and Ventilation 

Fuel and Fire Kindling 

Draft Control and Combustion 

Fire Prevention and Fire Extinguisher 
Heat—Expansion and Cenduction 
Convection and Radiation 

Hydrogen and Composition of Water 
Ice, Steam, and Boiler Water 

Density, Purification, and Water Supply 
Temperature, Air Pressure, and Humidity 
Winds and Weather Observation 

Food, Diet, and Digestion 

Leaves, Flowers, and Plant Study 
Yeast, Mold, and Bacteria 
Constellation and Star Study 

Magnets and Magnetism 

Electric Bells and Bell Wiring 

Cells, Storage Battery, and Electroplating 
Current Measurement and Control 
Electric Motor and Power 





a all dl de 
on UF wWONWeK Oo @mnoawf One 


~w 
ae 





wwe re 
oom WN 


CENTRAL SCIENTIFIC COMPANY 


460 East Ohio Street Cambridge A Station 
CHICAGO, ILL. BOSTON, MASS. 
Successors to L. E. KNOTT APPARATUS COMPANY 


GENERAL SCIENCE 


NEWCOMB & GAUSS CoO., Printers, Salem, Mass. 








